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Cornell Academic Calendar
R eg istra tion , new s tudents 
R eg istra tion, co n tinu ing  and re jo in ing  s tudents 
Fall term  ins truc tio n  beg ins 
Thanksg iv ing  recess:
Ins truc tion  suspended, 1:10 p.m.
Ins truc tion  resum ed. 7:30 a.m.
Fall term  ins truc tio n  ends, 1:10 p.m.
Final exam ina tions begin
Final exam ina tions end
R egistra tion, new and re jo in ing  students
R eg istra tion, co n tin u ing  students
S pring  term  ins truc tio n  beg ins, 7:30 a.m.
S pring  recess:
Ins truc tion  suspended, 1:10 p.m.
Ins truc tion  resum ed, 7:30 a.m.
Spring  term  ins truc tio n  ends, 1:10 p.m.
Final exam ina tions begin 
Final exam ina tions  end 
C om m encem ent Day
The dates show n in the  A cadem ic  C alendar 
are sub jec t to change  at any tim e  by o ffic ia l 
ac tion  of C orne ll University.
Summer Sessions Calendar, 1974
R egistra tion, th ree  w eek sum m er session ,* 
th ree -w eek sum m er session  ins truc tio n  beg ins 
R eg istra tion, e igh t-w eek sum m er session, 
e igh t-w eek sum m er session  ins truc tio n  beg ins 
Three-w eek sum m er session  ins truc tion  
suspended
Three-w eek sum m er session  fina l exam inations, 
th ree -w eek sum m er session  ends 
R eg is tra tion, s ix-w eek sum m er session 
S ix-week sum m er session  ins truc tion  beg ins 
S ix- and e igh t-w eek sum m er sess ions ins truc tion  
suspended
S ix- and e igh t-w eek sum m er sessions fina l 
e xam ina tions  begin 
S ix- and e igh t-w eek sum m er sessions end 
* A ll dates fo r the  th ree-w eek session are ten ta tive
Thursday, A ugust 29 
Friday, A ugust 30 
M onday, Sep tem ber 2
W ednesday, N ovem ber 27 
M onday, D ecem ber 2 
Saturday, D ecem ber 7 
Friday, D ecem ber 13 
Saturday, D ecem ber 21 
Thursday, January 23 
Friday, January  24 
M onday, January 27
Saturday, M arch 22 
M onday, M arch 31 
Saturday, May 10 
M onday, May 19 
W ednesday, May 28 
M onday, June 2
In enacting  th is  ca lendar, the  U n ive rs ity  Senate 
has schedu led  c lasses on re lig io u s  holidays.
It is the  in ten t o f Senate leg is la tio n  tha t s tu ­
den ts m iss ing  c lasses due to  the  observance  of 
re lig io u s  h o lidays be g iven  am ple  opp o rtu n ity  
to  make up w ork.
W ednesday, June 5
M onday, June  17
M onday, June 24
Tuesday, June  25 
W ednesday, June 26 
Thursday, June 27
W ednesday, A ugust 7
Thursday, A ugust 8 


























C ourses o f Ins truc tion  
A g ricu ltu ra l E conom ics 
A g ricu ltu ra l Eng ineering  
A gronom y
A n im a l S c iences Program  Area 
A tm ospheric  S ciences 
B io lo g ica l S c iences 
C om m un ica tion  Arts 
Education  
E ntom ology
F lo ricu ltu re  and O rnam enta l H orticu ltu re
Food S cience
In te rna tiona l A g ricu ltu re
Landscape  A rch itec tu re
M ic rob io lo g y
Natura l R esources
P lant B reed ing  and B iom etry
P lant P atho logy
Pom ology
P ou ltry  S c ience
Rural S oc io logy
S ta tis tics  and B iom etry
Vegetab le  C rops
R egiste r
The courses and cu rr ic u la  described  in th is  
Announcem ent, and the  teach ing  personnel 
lis ted  here in , are su b je c t to  change  at any tim e 




The courses and cu rr ic u la  described  in th is  
A nnouncem ent, and the  teach ing  personnel 
lis ted here in , are su b je c t to  change  at any tim e 
by o ffic ia l ac tion  o f C orne ll U niversity.
The courses offe red  in the  New Y ork State 
C o llege  of A g ricu ltu re  and L ife S ciences are 
lis ted by departm ents. They are num bered 
accord ing  to the  fo llo w in g  system :
1 00 -299: C ourses p rim a rily  fo r underc lassm en 
(freshm en and sophom ores). They 
inc lu d e  in trod u c to ry  courses; 200 
courses m ay ca rry  p rerequ is ites , o r 
courses o r c lass  s tipu la tions .
3 00 -499: Courses p rim a rily  fo r upperc lassm en 
(jun io rs  and seniors) and g raduate  
students.
600 -699: Courses p rim a rily  fo r graduate  
students.
700-799: C ourses res tric ted  to  g radua te  s tu ­
dents excep t w ith  perm iss ion  o f the  
instructo r.
899: M aster’s thes is  and research
999: D octora l thes is  and research
A new  course  n um bering  system  is  be ing  
in troduced. In  ins tances w here  a course  num ber 
has been changed, the o ld  course  num ber w ill 
to llo w  in parentheses.
G rades A -F  are used in the  C o llege . A lso,
S (S a tis facto ry) and U (U nsa tis fac tory) grades 
are g iven in courses w here  spec ified . S tudents 
above the  freshm an level may take as many 
courses fo r S-U g rades as they w ish  each 
term , but to  be e lig ib le  fo r g radua tion , at least 
100 hours of course  w ork  m ust be com ple ted  
w ith  regu la r le tte r g rades. Courses des ignated  
fo r S-U grade  may not be in the  s tu d e n t’s spe ­
c ia liza tion , nor may they be used to  sa tis fy  
sp ec ific  course  and d is tr ib u tio n  requ irem ents.
Orientation
5 Orientation. Fall o r sp ring  term . C red it 
th ree  hours. The c re d it is not coun ted  tow ard
the  120 hours requ ired  fo r the  degree. Fall te rm : 
fo r  en te ring  s tudents  only. M W F 8 (two 
sections) o r 12:20 (two sections). S pring  term : 
may be e lec ted  by firs t-ye a r s tudents  only.
M W  F 12:20. In s tru c to r to  be appo in ted . 
E m phasis  on the  ana lys is  and reason ing  in ­
vo lved in the  so lu tion  o f ve rba l p rob lem s w hich  
have been draw n m a in ly  from  C o llege  of 
A g ricu ltu re  and L ife  S c iences courses requ iring  
the  use of m a them atics.
7 C ollege Reading and Study Skills Program
T w ice  each term . N oncred it. S-U grades only. 
Program  1 sta rts  one w eek a fte r the  b eg in ­
n ing  o f fa ll term ; Program  2, d ire c tly  a fte r 
T hanksg iv ing  recess; Program  3, a t beg inn ing  
o f sp rin g  term ; and Program  4, d ire c tly  a fte r 
sp ring  recess. P rogram s are open  to  all 
reg is te red  students. S tudents may reg is te r 
by te lep h o n in g  256-3413, o r by com ing  to 
O lin  375 during  the  insess ion  w eek p reced ing  
the  b eg inn ing  of each program . W. Pauk. 
P rinc ip les  and tech n iq u es  fo r m ore e ffective  
read ing  and study ing  are exp la ined , d em on­
stra ted , and p rac tice d  in c lass. The read ing  
labo ra to ry  p rov ides an o p p o rtu n ity  fo r  inc re a s­
ing o n e ’s rate o f read ing.
27 Introduction to Farm Techniques S pring  
Term . N oncred it. S-U grades only. One Labo­
ra to ry period  a week. T im e to  be a rranged. 
In s tru c to r to  be appo in ted .
P rovides superv ised  ins truc tio n  in the  basic  
m anual s k ills  o f fa rm ing . S k ills  covered inc lude  
hand and m ach ine  m ilk ing , lives tock  hand ling , 
ope ra tion  of tra c to rs  and fie ld  equ ipm ent, and 
genera l o rie n ta tio n  to  the  p rac tice s  and p ro ­
cedures o f d ay -to -day  farm  opera tion . 
R eg is tra tion  fo r the  course  and in fo rm a tion  
regard ing  tim e  and loca tion  are hand led  by 
the  O ffice  o f S tudent Serv ices, 16 Roberts Hall.
115 (110) Introductory C ollege M athem atics
Fall o r sp rin g  term . C red it fo u r hours. M W F 
8, 12:20. Labora tory, T o r Th 12:20. H. A. 
G e ise lm ann.
D esigned to  g ive  s tudents  w ith  sound h igh  
schoo l m a them atics  backg rounds a un ified  tre a t­
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m ent o f the  basic  co nce p ts  o f c o lle g e  a lgebra, 
a na ly tic  geom etry, and the  e lem ents of ca lcu lus . 
C ons ide rab le  em phas is  w ill be p laced  upon 
the  co nce p t o f fu n c tio n , g rap h ing , p rob lem  
so lv in g , and m ethods o f proo f. The C orne ll U n i­
ve rs ity  C om pu ting  Language (PL-C) w ill be 
ta u g h t and used to  s treng then  and in teg ra te  
the  m athem atica l to p ics  covered in the  course .
Agricultural Econom ics
Course Page Course Page
150 10 446 8
220 7 449 8
221 7 450 10
230 10 452 10
240 8 464 9
302 6 499 12
310 11 608 6
320 7 637 10
321 7 641 9
322 7 650 11
323 7 652 11
324 7 660 9
326 7 665 9
332 10 710 12
346 8 711 12
350 10 712 12
351 10 713 12
380 12 714 12
402 6 717 12
405 6 726 8
406 6 740 9
412 11 741 9
420 7 742 9
421 8 750 11
424 8 751 11
425 8 752 11
441 8 769 9
443 8
Farm Business Management 
and Finance
302 Farm Business M anagem ent Spring  
term . C red it fo u r hours. N ot open to  freshm en. 
A g ricu ltu ra l E conom ics  302 is a p re re q u is ite  fo r 
402. Lectures, M W 10:10. One d iscu ss io n  
period , F 9:05, 10:10, 11:15, o r 12:20. Labo­
ratory, T W o r Th 1 :25 -4 :25 . On days fa rm s are 
v is ited , the  labo ra to ry  period  is  1 :25 -5 :30 . One 
a ll-d a y  tr ip  and fo u r ha lf-d a y  tr ip s  are taken 
to  v is it farm  businesses. G. J. Connem an.
Focus is on the  in tensive  study of p rob lem s 
associa ted  w ith  p lann ing , o rgan iz ing , opera ting , 
and m anag ing  a farm  business. Em phasis  is 
p laced  on the  to o ls  o f m anageria l ana lys is  and 
d ec is io n  m aking. P rinc ipa l to p ics  cons ide red  
inc lu d e  fac to rs  a ffec ting  p rofits , m anage­
m ent in fo rm a tion  system s, bus iness  ana lys is , 
e con o m ic  p rin c ip le s , com p le te  and partia l 
b udge ting ; a cqu is ition , o rgan iza tion  and, m an­
agem ent o f ca p ita l, labor, land, and m achine ry. 
The in flu e n ce  o f te ch n o lo gy  and the  co n tr ib u ­
tio n  o f re la ted  sc ien ce s  and th e ir  im po rtance  
to  m anagers are covered.
402 Advanced Farm Business M anagem ent
S pring  term . C red it th ree  hours. P re requ is ite :
302. Lecture, M W 10:10. Labora tory, W  1 :2 5 - 
4 :25. On days fa rm s are v is ited , the  labora to ry  
pe riod  is 1 :25 -5 :30 . G. L. C asler.
E m phasis  is p laced  on eva lua ting  the  p ro fit­
a b ility  o f a lte rna tive  investm ents and ente rprises. 
P rinc ip a l to p ic s  in c lu d e  lin e a r p rog ram m ing , 
ca p ita l b udge ting , in flu e n ce  o f change  on 
farm  o rgan iza tion , fin a n c ia l risk  and unce r­
ta in ty . E xperience  in co m pu te r a p p lic a tio n s  to 
farm  business m anagem ent is p rov ided.
405 Farm Finance S pring  term . C red it th ree  
hours. P re requ is ite : 302. Lectu res, T Th 10:10. 
D iscuss ion , T 1 :25 -3 :20 . R. S. Sm ith .
A  s tudy o f sound  fin an c ia l a rrangem en ts  fo r 
fa rm ers  and the  c re d it in s titu tio n s  w h ich  serve 
them . E m phasis  is p laced  on p rob lem s of 
ca p ita l m anagem ent assoc ia ted  w ith  o rga n iz ­
ing and o pe ra ting  a co m m erc ia l fa rm . A lte rna tive  
sources o f ca p ita l are ana lyzed and c o n ­
s ide ra tion  g iven  to  sa fe  and p ro fita b le  deb t 
leve ls and se lec tion  o f a lte rna tive  investm ent 
o pp o rtu n itie s . Tax m anagem ent, insu rance  p ro ­
gram s, and re tirem en t and esta te  p la n n in g  fo r 
fa rm ers are a lso  s tud ied .
406 Farm Appraisal Fall term . C red it th ree  
hours. P re requ is ite : 302. Lecture, T 10:10.
Labora tory, T 1 :2 5 -4 :25  o r Lecture, Th 10:10. 
Labora tory, Th 1 :25 -4 :25 . On days w hen  fa rm s 
are v is ited , labo ra to ry  pe riod  is 1 :25 -5 :30 .
C. W. Loom is.
A  s tudy of fac to rs  gove rn ing  the  p rice  o f farm s, j  
m e thods o f fa rm  va lua tion , and p rac tice  in
the  app ra isa l o f fa rm s and o the r ru ra l p roperties .
608 (508) Production Economics. Spring  
term . C red it th ree  hours. L im ited  to  sen io rs  and 
g radua te  s tudents. P re requ is ite : E conom ics  102 
o r e qu iva len t; M ath 108 o r M ath 111 o r 
e qu iva le n t suggested  a ltho u g h  no t requ ired . 
Lectures, T Th 11:15. D iscuss ion , M 1 :25 -3 :20 . ^
E. L. LaDue.
A com prehens ive  survey of p rod u c tio n  e con o m ic  
theo ry  w ith  em phas is  on a p p lic a tio n s  to  a g r i­
cu ltu re  and agribus iness . T o p ics  covered in ­
c lu d e  the  deriva tion  and use o f p roduc tion , 
cost, and su pp ly  fu n c tio ns . Som e tim e  is 
spen t on the  a p p lic a tio n  o f p rod u c tio n  theory 
to  spec ia l p rob lem  areas such as educa tion  
and env ironm en ta l qua lity . i
Business Management
A tten tion  is d ire c te d  to  courses in econom ics  
and m a them a tics  in the  C o llege  o f A rts  and 
S c iences and in a dm in is tra tion  in the  S choo ls  
o f H otel A d m in is tra tio n , B usiness and P ub lic  
A d m in is tra tio n  and Indus tria l and Labor 
R elations.
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220 Introduction to Business Managem ent.
Fall term . C red it th ree  hours. Lectures, M W F 
10:10. D iscuss ions, W 1 :25 -3 :20 , Th 8 -9 :5 5 , 
11:15-1 :10 , 1 :25 -3:20 , 7 :30 -9 :25  p.m., F 9 :0 5 - 
11, 10:10-12 :05 . In w eeks d iscu ss io ns  are 
held , the re  w ill be no Friday lecture .
D. R. L ifferth .
Em phasis w ill be p laced  on p rin c ip le s  of 
bus iness m anagem ent, tak ing  in to  a ccoun t the 
soc ia l, legal, and e conom ic  env ironm ent in 
w h ich  business d ec is io ns  are m ade. T op ics  
inc lude : the  h is to rica l deve lopm ent, s tructu re , 
and regu la tion  of A m erican  business; p rin c ip le s  
of m anagem ent re la ting  to  d ec is io n  m aking, 
p lann ing , d ire c tin g , o rgan iz ing , and co n tro llin g ; 
and contem pora ry  issues of business and 
socie ty.
221 Accounting. S pring  term . C red it th ree  
hours. Lectures, M F 10:10. Labora tory, T W or 
Th 9 :05 -11 , 12 :20-2 :15  or 2 :30 -4 :25 . D. A. E iler. 
A com prehens ive  s tudy o f bas ic  financ ia l 
accoun ting  p rin c ip le s . An in trod u c tio n  to  cost 
accoun ting  and the  ana lys is  and in te rp re ta ­
tion  of fin an c ia l sta tem ents. E m phasis on 
accoun ting  concep ts  ra the r than procedures.
320 Business Law. Fall term . C red it th ree  
hours. L im ited  to  upperc lassm en. M W F 9:05. 
One p re lim in a ry  exam ina tion  w ill be g iven at 
7:30 in the evening. J. B. B ug lia ri.
C ons idera tion  is g iven c h ie fly  to  lega l p rob lem s 
o f p a rticu la r in te rest to  persons w ho expect to 
engage in business, w ith  em phas is  on the  
fie ld s  of persona l p roperty , contrac ts , agency 
real p roperty, pa rtne rsh ips  and co rpo ra tions .
321 (320H) Business Law Fall term . C red it 
fou r hours. L im ited  to  uppe rc lassm en  w ith  
perm iss ion  of the ins truc to r. Lectures M W F 
9:05. D iscussion  M 3:35. One p re lim ina ry  
exam ination  w ill be g iven at 7:30 in the  evening. 
J. B. B ug lia ri.
The lec ture  portion  of th is  course  w ill cover 
the sam e m ateria l as 320. The d iscuss ion  
portion  w ill deal w ith  p rac tica l a p p lica tio n s  of 
certa in  o f the  legal p r in c ip le s  covered in the 
course  such as co n tra c t fo rm ation , real 
property  transactions , inco rp o ra tio n  and m an­
agem ent o f business en te rprises, and a ttem pt 
a lso to  g ive  som e deeper ins ig h t in to  the 
ro le  and func tion  of the law yer and the 
ju d ic ia ry  in o u r socie ty.
322 Taxation in Business and Personal 
Decision Making. S pring  term . C red it th ree  
hours. R ecom m ended p re requ is ites : at least 
one course  in a ccoun ting  (e.g. Ag. Econ. 221) 
and a course  in business law (Ag. Econ. 320).
M W 2 :3 0 -4 . J. B. B ug lia ri and R. S. Sm ith. 
Deals w ith  taxa tion  both state and federa l and 
its im pact on business and persona l d ec is ion  
m aking. S tate and loca l real p roperty, incom e 
and sa les taxes, and federa l incom e and estate 
and g if t taxes w ill be exp lo red  both as they
affec t in d iv id u a ls  and co rpo ra tions . P a rticu la r 
a tten tion  w ill be g iven to  incom e tax  m anage­
m ent fo r  ope ra to rs  of un in co rpo ra te d  bus i­
nesses and sm a lle r co rpo ra te  firm s. Both tax 
p o lic y  and the  m echan ics  of taxa tion  w ill be 
covered.
323 M anagerial Accounting and Economics.
Fall term . C red it th ree  hours. P re requ is ites:
221 and E conom ics 102 or th e ir  equ iva len ts. 
Lectures, T Th 10:10. D iscuss ions, Th 1 2 :2 0 - 
2:15, 2 :30 -4 :25 ; F 9 :05 -11 , 1 :25 -3:20 .
R. D. A p lin .
D esigned  to  re la te  a ccoun ting  and e conom ic  
p rin c ip le s  to  m anagem ent d ec is io n  m aking  
and contro l. M a jo r to p ics  covered inc lu d e  
cos t behavior; vo lu m e -p ro fit re la tionsh ips ; 
s tandards  and fle x ib le  budge ts fo r p lann ing  and 
con tro l; re s p o n s ib ility  accou n tin g  and the 
co n tr ib u tio n  approach  to  cos t a llo ca tion ; m ea­
su ring  d iv is ion a l perfo rm ance; re levant cost 
ana lys is  fo r  dec is io n  m aking ; linea r p ro ­
gram m ing ; and inventory p lann ing  and con tro l 
system s.
324 M anagerial Economics and Financial 
M anagem ent. S pring  term . C red it th ree  hours. 
P re requ is ites: 221 and E conom ics  102 o r th e ir 
e qu iva len ts . S tudents w ho have not taken
323 w ill be expected to  a ttend a spec ia l sec tion  
each of the  firs t two w eeks of the  term . 
Lectures, M W F 9:05. D iscuss ions, W 2 :3 0 -  
4:25, Th 8 -9 :5 5 , o r 12 :20-2 :15 , F 9 :0 5 -11 :0 0  
o r 12:20-2 :15 . In w eeks w hen d iscu ss io ns  are 
held , the re  w ill be no Friday lecture . R. D. A p lin . 
E m phasis  is p laced  on ide n tify in g  p rob lem s 
in a business, recogn iz ing  a lte rna tives, and 
using  econ o m ic  data  as gu ides to  m aking  d e ­
c is io n s . A  m a jo r p o rtion  of the  course  dea ls  
w ith  the  econom ic  evalua tion  of ca p ita l inves t­
m ent p ro jec ts . The o the r m a jo r p o rtion  dea ls  
w ith  fin an c in g  and d iv id e nd  p o lic ie s . C lass 
d iscu ss io n  is supp lem ented  by case s tud ies  
to  illu s tra te  concep ts  and te ch n iq u es  ava ilab le  
to  m anagem ent to  a ss is t in m aking  sound 
dec is ions .
326 Farmers' Cooperatives S pring  term . 
C red it th ree  hours. Not open to  freshm en.
M W F 9:05. P ro fessor to  be appo in ted .
W hat coope ra tives  are, w ha t they have tried  
to  do, and w ha t they have done; th e ir legal 
sta tus and spec ia l p rob lem s o f o rgan iza tion , 
finance , and contro l.
420 (321) Advanced Business Law S pring  
term . C red it th ree  hours. P re requ is ite : 320 or its 
equ iva len t. T  Th 8 -9 :5 5 . One p re lim in a ry  
exam ina tion  w ill be g iven  at 7:30 in the  
even ing. J. B. B ug lia ri.
D esigned fo r those  s tudents  w ho  p lan  business 
careers in w h ich  a m ore d e ta iled  and c o m pre ­
hensive  legal background  cou ld  be u tilized . 
S e lected  areas covered in 320 w ill be fu rth e r 
deve loped , and p a rticu la r co ns id e ra tio n  w ill be
8 Agricultural Economics
given to  the  law perta in ing  to  ba ilm en ts, sales, 
secured transactions, bankrup tcy, nego tiab le  
instrum ents, insurance, and trus ts  and estates.
421 (321H) Advanced Business Law. Spring  
term . C red it fo u r hours. L im ited  to  u p p e rc lass ­
men w ith  p erm iss ion  o f the  ins truc to r. Lectures, 
T  Th 8 -9 :5 5 . One p re lim in a ry  exam ina tion  w ill 
be g iven at 7:30 in the  even ing. D iscuss ion  
T 3:35. J. B. B ug lia ri.
The lec tu re  portion  o f th is  course  w ill cover 
the  sam e m ateria l as 420. The d iscu ss io n  
p ortion  w ill dea l w ith  p rac tica l a p p lica tio n  of 
ce rta in  o f the  lega l p rin c ip le s  covered in the 
course , such as sa les contrac ts , consum er 
p ro tec tion , m ortgage  transactions , bankrup tcy  
p roceed ings, neg o tia b le  paper, insurance, and 
d raw ing  a w ill.
424 M anagerial Decision Making. S pring  
term . C red it th ree  hours. L im ited  to  sen io rs  w ith  
a dvise rs in A g ricu ltu ra l E conom ics. T Th 10:10— 
11:40. W. G. Earle.
An in teg ra ting  course  w h ich  exam ines business 
p o licy  fo rm u la tion  and execu tion  from  the  
s ta n d po in t o f the  co rpo ra te  m anager. D esigned 
as an advanced course  fo r po ten tia l bus iness 
m anagers a n d /o r  owners w h ich  w ill encom ­
pass the  concep ts  and fu n c tio n  o f s tra tegy, the 
nature of a com pany ’s environm ent, the  
in te rdependence  o f fo rm u la tio n  and im p lem en ta ­
tion  o f stra tegy, and the  ro le  o f leade rsh ip  
in a ch iev ing  bus iness goals.
425 Personal Financial M anagem ent. Spring  
term . C red it tw o hours. Lecture  F 12:20. One 
hou r d iscu ss io n  each week, tim e  to  be 
a rranged. P rim arily  fo r seniors. R. S. Sm ith. 
D iscuss ion  sessions w ill be devoted to  p rob ­
lem s and case s tud ies  in fin an c ia l p lann ing  
fo r s tudents  and young fa m ilie s . D iscussion  
leaders w ill in c lu d e  represen ta tives of fin an c ia l 
ins titu tio n s  in c lu d in g  banks and insu rance  
com pan ies.
[726 (626) Sem inar in Agricultural Coopera­
tion. S pring  term . C red it tw o hours. S-U 
grades op tio n a l. Open on ly  to  g radua te  s tu ­
dents. T im e to  be a rranged. N ot o ffe red  in 
1974-75.
A  d iscu ss io n  of the  econ o m ic  theo ry  and fu n c ­
tion  o f fa rm er coope ra tives . The p lace  and 
c o n trib u tio n  o f coope ra tives  in d eve lop ing  and 
deve loped econom ies w ill be cons ide red  along 
w ith  p rob lem s o f s truc tu re , finance , m anage­
m ent, and co n tro l.]
Marketing and Food Industry 
Management
240 M arketing. S pring  term . C red it th ree  
hours. Lecture, M W F 11:15. D iscuss ions:
M 2 :30 -4 :25 , T 12:20-2 :15 , 2 :30 -4 :25 ,
W 2 :30 -4 :25 , Th 12:20-2 :15 , 2 :3 0 -4 :25 , F 1 0 :1 0 - 
12:05. In w eeks .d iscuss io n s  are held, there  
w ill be no Friday lecture . D. C. G ood rich .
A  s tudy o f how  p rod u c ts  are m arketed. Specia l 
a tten tion  is g iven to  fa c to rs  a ffecting  co n ­
sum ption  of food  p roducts ; m arket channe ls ; 
ope ra tion  o f m arketing  agenc ies ; s to rage; 
tra n sp o rta tio n ; p ackag ing ; p rod u c t id e n tific a ­
tion ; a dve rtis ing  and p rom o tion ; buy ing , se lling , 
and m arketing  costs ; as w e ll as the  soc ia l 
issues w h ich  m any o f these create.
346 M arketing M ilk  and Dairy Products. Fall 
term . C red it th ree  hours. Lectures, M W F 
11:15. D iscuss ion , F 12:20. R. P. Story.
A  review  o f the  e con o m ic  c h a ra c te ris tics  o f 
the  d a iry  industry , and an a na lys is  o f the  
m arketing  and p ric in g  system s fo r m arket m ilk . 
P a rticu la r a tten tion  w ill be g iven  to  p rob lem s 
and resu lting  governm ent p rog ram s, in c lu d in g  
m arketing  o rders, p rice  s u pp o rt ope ra tions, and 
p u b lic  re gu la tion  of co m pe tit io n .
441 Food Distribution. Fall term . C red it fo u r 
hours. Open to  ju n io rs , seniors, and g radua te  
students. M W F 10:10 and W 2 -4 :2 5 . W. G. 
Earle.
A  s tudy of the  s truc tu re  and the  co m pe tit ive  
nature of the  food  industry . P a rticu la r a tte n ­
tio n  is g iven  to  an a na lys is  o f the  g ross  m argin, 
expenses, earn ings, and p erfo rm ance  o f food 
re ta ile rs . G overnm ent re gu la tion s  w ith  regard  to  
m ergers and buying  and s e llin g  a c tiv it ie s  are 
exam ined. Lead ing  food  indus try  au th oritie s  
fre q u en tly  jo in  the  d iscu ss io n  session .
443 Food Industry M anagem ent. S pring  
te rm . C red it fo u r hours. Open to  ju n io rs , seniors, 
and g radua te  s tudents. M W F 10:10 and 
W 2 -4 :2 5 . W. G. Earle.
A  case study app roach  is used to  exam ine the  
a p p lic a tio n  o f m anagem ent p rin c ip le s  and 
co nce p ts  to  o pe ra ting  p rob lem s o f food re ta ile rs . 
A reas inc lu d ed  are s ite  se lec tion , buying , 
m e rchand is ing , personne l a dm in is tra tion , p r i­
va te  labe l p roducts , and fin a n c in g  expansion  
program s. Lead ing  food  indus try  sp ec ia lis ts  
fre q u e n tly  jo in  the  d iscu ss io n  sess ion  on 
W ednesday a fte rnoons.
446 Economics of Food M arketing. S pring  
term . C red it th ree  hours. Open o n ly  to  seniors. 
S ections  lim ite d  to  30 students. P re requ is ite :
240 and E conom ics  311, o r p e rm iss ion  of 
ins truc to r. M W F 9:05 or 11:15. D. I. Padberg.
A s tudy of the  o rga n iza tio n  o f the  a g ricu ltu ra l 
m arke ting  system  and the  nature  o f com pe tit io n  
deve lo p in g  the re in . Food indus try  s truc tu re  
and perfo rm ance  are app ra ised  in lig h t o f c u r­
ren t econ o m ic  theory. P u b lic  re gu la tion  of 
co m pe tit io n  in food  m arketing  is a lso  covered.
449 Field Study of M arketing Institutions.
S pring  term . C red it tw o hours. R eg is tra tion  by 
pe rm iss ion . M 12:20. G. A. G erm an.
E conom ic  fu n c tio n s  perfo rm ed by va rio u s  types 
o f sp ec ia lize d  m arketing  agenc ies , w ith  em ­
phasis  on th e ir  p hys ica l o pe ra ting  patterns. 
O bserva tions are m ade o f the  o rga n iza tio n  and 
ope ra tion  o f bus inesses in the  food  industry .
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Five days of sp ring  vacation  are spen t in 
New York C ity a n d /o r  Boston v is it in g  food 
d is tr ib u tio n  firm s and m arketing  ins titu tions .
[641 (541) Food M erchandising Fall term . 
C red it two hours. P erm iss ion  o f ins truc to r 
requ ired. Th 2 :30 -4 :25 . M. E. Brunk. Not o ffered 
in 1974-75.
A  sem inar exp lo ring  a lte rna tive  m erchand is ing  
and p rom o tiona l d ev ices  fo r food industry  
re ta ile rs  and m anu facture rs. Specia l a tten tion  
is g iven to  ide n tifica tion  and m easurem ent of 
basic  fo rces having an im pact on consum er 
buying behavior.]
740 (540) M arketing Research S pring  term . 
C red it two hours. P erm iss ion  of ins truc to r 
requ ired. Th 12:20-2 :15 . M. E. Brunk. 
O b jec tives  of m arketing  research , o rgan iza tion  
and m anagem ent o f research agencies, p rob ­
lem ide n tifica tion , se lec ting  and p lann ing  
p ro jects . Specia l a tten tion  is g iven to  the  d e ­
s ign ing  and use of research in the  m anagem ent 
o f the  m arketing  function .
741 (641) M arketing Economics. Fall term . 
C red it th ree  hours. Open on ly  to  g radua te  s tu ­
dents. T Th 12:20-2 :15 . O. D. Forker.
A sem inar on m arketing  econom ics  w ith  spe ­
c ia l re fe rence to  a g ricu ltu re . D iscuss ions w ill 
cover: the s tra te g ic  ro le  o f m arketing  in the  
to ta l e conom ic  system ; the  in te rdependen t 
nature o f econom ic  a c tiv ity  in space, tim e, form  
d im ens ions; the  m easurem ent and evalua tion  
of the  e ffic ien cy  of p ric ing  and m arketing  
system s; the  d e te rm ina tion  of e ffic ien t o rga n i­
za tions of assem bly, p rocess ing , s to rage, and 
d is tr ib u tio n  in a firm  and in an industry . The 
class, as a research team , w ill s tudy and 
deve lop  a so lu tion  to a m arketing  prob lem  of 
an agricu ltu ra l firm  in New York State.
742 (642) Social Responsibility in M arketing
Spring  term . C red it th ree  hours. Open on ly  to 
g radua te  s tudents. T  Th 12:20-2 :15 . D. I. 
Padberg.
A sem inar course  concerned  w ith  p u b lic  po licy  
in m arketing . C oncep ts from  industria l o rg a n i­
zation, consum er econom ics , and a n ti-trus t are 
in tegra ted  in app ra is in g  p u b lic  d e c is io ns  in 
the m arketing area. Exam ples are draw n p r i­
m arily  from  ana lyses of the  food m arketing  
system.
Economics of Agricultural 
Development
464 Economics of Agricultural Developm ent
Spring  term . C red it fo u r hours. S-U grades 
optiona l. P re requ is ite : 150 or E conom ics 101 — 
102, o r consen t o f the  ins truc to r. T Th 9:05 
and W 7 :30 -9 :25  p.m. J. W. M ello r.
An exam ina tion  of the  p rocesses of e conom ic  
deve lopm ent in the  d eve lop ing  nations, and th e ir 
in te rac tions  w ith  United States po licy . Rural 
deve lopm ent po licy  w ill rece ive  prim ary
a tten tion  w ith  em phas is  on d eve lop ing  nations 
w ith  a dom in a n t a g ricu ltu re  sector, on the key 
ro le  of a g ricu ltu re  in the  overa ll e conom ic  
transfo rm a tion  o f these econom ies and on 
in te ra c tio n s  of United S tates ag ricu ltu ra l 
p o licy  as a m a jo r com ponen t o f to ta l United 
S tates p o lic y  w ith  respect to  d eve lop ing  nations.
660 (560) Food, Population, and Employment.
Fall term . C red it fo u r hours. M W 2 :3 0 -4 , p lus 
an ind iv id u a l w eekly  m eeting  w ith  the  ins truc to r. 
T. T. Polem an.
D esigned to  in troduce  s tudents  in the  soc ia l 
and b io lo g ica l sc iences  to  the  re la tio n sh ip s  
link ing  em ploym ent, food, and pop u la tio n  grow th 
in d eve lop ing  coun tries . Food econ o m ics  is 
taken as the  co rners tone : exam ined are hum an 
food requ irem ents , the  m a jo r food g roups and 
th e ir e con o m ic  ch a ra c te ris tics  ( in c lu d in g  h is ­
to r ica l trends in food co nsu m p tio n ), tech n iq u es  
o f nationa l food accou n tin g  ( in c lu d in g  data 
c o lle c tio n  and eva lua tion ), the  p ro je c tio n  of 
dem and, and the  d isa g g reg a tio n  of da ta  fo r 
a na lys is  o f p a rticu la r p rob lem  g roups  and areas 
(no tab ly  the  burgeon ing  num ber of urban 
d w e lle rs  and peasants bypassed by te c h n o ­
log ica l change ). In trea ting  the  h is to rica l re la ­
tio n sh ip s  between food and popu la tion , em phasis  
is p laced  on em ploym ent, incom e genera tion , 
and e ffec tive  dem and. S tudents are g iven  am ple  
o p p o rtu n ity  to  w ork  w ith  SAMI and o the r 
v ita l-ra te  m on ito ring  devices. A  term  paper is 
expected.
665 Sem inar on Latin A m erican Agricultural 
Policy. Fall term . C red it th ree  hours. Pre­
requ is ite : basic  econom ics . K now ledge  of 
S panish  or Portuguese is d es irab le . T 2 :30 -4 :25 , 
p lus a w eekly  m eeting  w ith  the  ins truc to r.
D. K. Freebairn.
An exam ina tion  of p o lic ie s  fo r the  d eve lo p ­
m ent o f the  a g ricu ltu ra l sec to r in Latin Am erica , 
inc lu d in g  an ide n tifica tion  o f p o lic y  o b jec tives  
and a review  of the  ins trum ents  o f p u b lic  
p o licy  im p lem en ta tion . P a rticu la r a tten tion  is 
pa id  to  the  c o n trib u tio n  o f research  s tud ies  
in a g ricu ltu ra l po licy  fo rm a tion  and a ccom ­
p lishm ent.
769 (669) Sem inar on Agriculture and Eco­
nom ic Planning M odels S pring  term . C red it 
th ree  hours. P re requ is ite : bas ic  m acroeconom ics  
and quan tita tive  m ethods. T 12:20-2 :15 . J. W. 
M e llo r and M. S. M udahar.
The sem ina r w ill dea l w ith  p lann ing  m ode ls 
as app lied  to  less deve loped  e conom ies and 
w ill em phasize  the  in te rac tion  between the 
a g ricu ltu ra l and the  n o n a g ricu ltu ra l sectors.
The course  w ill beg in  w ith  d iscu ss io n  of one 
se c to r m ode ls of the  H arrod -D om ar type, p ro ­
ceed to  dea l w ith  the  labo r su rp lus  m ode ls 
such as the  Lew is, the  Fe i-R an is, and the  
Jo rgensen  m ode ls and then to  the  m u lti­
secto ra l m ode ls  o f the  lin e a r p rogram m ing  
type. F inally, it w ill exam ine the  m ode ls  in the  
l ig h t o f va rious  questions re la ted  to  p lann ing
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such as ba lanced  vs. unba lanced  g row th , cho ice  
o f te chn iques , fo re ign  trade, etc.
Public Policy
A tte n t io n 'is  d ire c te d  to  course  o ffe rings  in the 
D epartm ents o f E conom ics, G overnm ent, C ity 
and R egional P lann ing , Natura l Resources,
C iv il E ng ineering , C onsum er E conom ics and 
P u b lic  Policy, and the  School o f B usiness 
and P u b lic  A dm in is tra tion .
150 The Economics of Agricultural Geography.
Fall term . C red it fo u r hours. Lectures, M W  F 
11:15. D iscuss ion , T W Th o r F 2 :30 -4 :25 .
D. G. S is ler.
The econom ics  and geog raphy o f the  w o rld 's  
ag ricu ltu re , p rov id in g  a basis fo r unde rs tand ­
ing past deve lopm en t and fu tu re  changes in 
a g ricu ltu re . E lem entary e conom ic  p rin c ip le s , 
h is to rica l deve lopm ent, phys ica l geography, 
and pop u la tio n  g row th  are s tud ied  in th e ir 
re la tion  to  a g ricu ltu ra l deve lopm en t and the 
e conom ic  p rob lem s o f fa rm ers. P a rticu la r em ­
phasis  is p laced  upon s tudy of the  a g ricu ltu re  
o f va rious  fa rm ing  reg ions of the  U nited  States, 
th e ir e conom ic  prob lem s, and com pe titive  
s itua tion .
230 Local Governm ent Fall term . C red it th ree  
hours. S-U g rades op tio n a l. Lectures, T  Th 
9:05. D iscuss ion , T  2 :30 -4 :25 . E. A. Lutz. 
G overnm ent in the  United States w ith  em phasis  
upon exam ina tion , ana lys is , and reso lu tion  of 
p u b lic  issues co n fron ting  leade rsh ip  in loca lit ie s  
o f New York. G overnm ent o rgan iza tion , 
a dm in is tra tion , func tions , and fin an ce  are d is ­
cussed in th is  context.
332 Economics of the Public Sector. Fall 
term . C red it th ree  hours. Suggested p re re q u i­
s ite : E conom ics  102 o r consen t o f ins truc to r.
M W F 11:15. H. P. M app.
A p p lica tio n  o f econ o m ic  concep ts  to an e va lu ­
a tion  o f the  s truc tu re  and perfo rm ance  of 
the  p riva te  and p u b lic  sec to rs  o f the  econom y. 
A tten tion  w ill be focused  on the  fin an c in g  of 
federa l, sta te  and loca l p u b lic  p rogram s, such 
as e duca tion , health , p u b lic  w orks  and w elfare, 
and the  effects  o f a lte rna tive  taxes on the 
a llo ca tio n  of resources and the  d is tr ib u tio n  of 
incom e. Em phasis  w ill a lso be p laced  on 
e va lua ting  the  bene fits  and costs o f a lte rna tive  
p u b lic  p rogram s. A  num ber o f spec ia l lectures 
and c lass  exerc ises  w ill focus on cu rren t 
p u b lic  p o licy  issues, such as the  e conom ics  
o f the  p rope rty  tax, environm enta l p ro tec tion , 
the  negative  incom e tax, p rom otion  of loca l 
e conom ic  deve lopm ent, land use regu la tion , 
revenue sharing , o r o the r to p ics  of cu rren t 
in te res t in the  p u b lic  sector.
350 Evaluating Environmental Quality Spring  
term . C red it th ree  hours. P rim arily  fo r  jun io rs  
and seniors. T Th 10:10-11 :30 . L. D. C hapm an. 
A lec tu re -d iscuss io n  course  v iew ing  m eans of
reach ing  d e c is io ns  on env ironm enta l questions. 
S u b jec ts  to  be d iscu sse d  are: co nce p ts  o f 
so c ia l va lue  and b e n e fit-co s t ana lys is , d e te r­
m ina tion  o f degrees of im po rtance  o f env i­
ronm enta l p rob lem s, n a tu ra lis tic  m e thods o f 
e va lua tion  such as pho tog ra ph y  and essays, 
d e fin itio n s  o f e nv ironm en ta l qua lity , and q ue s­
tio ns  of p o litic a l econom y. The c lass  w ill 
m ake tw o or m ore fie ld  trips . A  pape r o r som e 
o th e r p ro je c t o f va lue  to  the  c lass  is expected 
from  each s tu d e n t a long  w ith  su bs tan tia l s tu ­
d en t p a rtic ip a tion . C lass size is res tric ted . 
P erm iss ion  to  en ro ll m ay be o b ta ined  befo re  or 
du rin g  the  firs t w eek o f c lasses.
351 Agricultural Policy. Fall te rm . C red it 
th ree  hours. S-U g rades o p tio n a l. Two lectures 
p lus  one d iscu ss io n  section  each week. 
Lectures, T Th 9:05. D iscuss ion  sections , Th 
11:15 o r 1:25, F 10:10. K. L. R ob inson.
A  review  of the  h is to ry  o f p u b lic  p o lic ie s  
a ffec ting  a g ricu ltu re  in the  United S tates and 
an a na lys is  o f the  econ o m ic  e ffects  o f a lte rn a ­
tive  fa rm  p o lic ie s  o r p rogram s, e ithe r p ro ­
posed o r adop ted . A m ong the  to p ics  d iscussed  
are fa rm  p rice  su pp o rt and su rp lus  d isposa l 
program s, trade  p o lic ie s  a ffec ting  a g ricu ltu re , 
a lte rna tive  m easures to  a llev ia te  ru ra l poverty, 
and farm  po litic s .
450 Resource Economics. Fall te rm . C red it 
th ree  hours. S uggested  p re re q u is ite : C on­
se rva tion  201 and A g ricu ltu ra l E conom ics  350 
o r consen t o f the  ins truc to r. Lectures, T Th 
10:10. D iscuss ion , T 1 :2 5 -3 :20  and as a rranged. 
D. J. A llee .
A  review  o f the  a p p lica tio n  of e con o m ic  and 
p o litic a l sc ien ce  co nce p ts  to  p rob lem s in the  
use o f natura l resources inc lu d in g , but not 
res tric ted  to , w ater, land, fo rests , and fis h ­
eries, w ith  e m phas is  on the  p u b lic  m anagem ent 
o f the  env ironm ent. A tten tion  w ill be g iven  to 
c o nce p ts  o f reg iona l g row th , the  im pa c t of 
urban g row th , and p u b lic  d ec is io n  m aking  in 
the  resources area.
452 Regional A gricultural Developm ent
S pring  te rm . C red it fo u r hours. Lecture, M W F 
9:05. D iscuss ion  and fie ld  tr ip s , Th o r F 2 -4 :2 5 . 
H. E. C onk lin .
P rac tica l p rocedu res  fo r a pp ra is in g  a g r ic u l­
tu ra l d eve lopm en t p o ten tia ls  and genera ting  
sugges tions  fo r a g ricu ltu ra l deve lopm en t p ro ­
gram s in reg ions sm a lle r than nations. T reats 
phys ica l, b io lo g ic a l, econ o m ic , so c ia l, and 
p o litic a l aspects  from  a po in t o f v iew  tha t is 
in te rm ed ia te  between the  m icro  and m acro 
leve ls  tra d it io n a lly  recogn ized  in econom ics . 
Exam ples are draw n from  U nited  S tates and 
fo re ig n  areas. Labora to ry  and fie ld  tr ip s  p ro ­
v ide  o pp o rtu n itie s  fo r p rac tice  and observa tion .
637 Adm inistration of Public A gricultural 
Programs. S pring  te rm . C red it tw o hours.
S-U g rades o p tio n a l. P rim arily  fo r  g radua te  
students. U nde rg raduate  re g is tra tio n  by p e r­
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m ission  of the  ins truc to r. F 2 :30 -4 :25 . E. A. Lutz. 
An exam ina tion  of governm ent o rgan iza tions  fo r 
adm in is te rin g  and fin an c in g  p u b lic  ag ricu ltu ra l 
program s: a s tudy of som e p rob lem s of 
adm in is tra tion  and finance , inc lu d in g  o rgan iza ­
tion  o f agencies, m anagem ent o f personnel, 
budge ta ry m anagem ent, in te ragency re la tio n sh ip s  
(nationa l, state, and loca l), and re la tio n sh ip s  
am ong nationa l, state, and loca l leve ls of 
governm ent.
650 (550) Econom ic Analysis of Public Invest­
ment. Spring  term . C red it fo u r hours. P ri­
m arily  fo r g radua te  s tudents, but open to 
seniors. P re requ is ite : E conom ics  311 o r 511, 
or consen t o f ins truc to r. T Th 9 :05 -11 . R. J. 
Kalter.
The a pp lica tio n  o f e conom ic  theo ry  and ana lys is  
to  the governm enta l dec is io n  m aking, b ud g ­
eting and expend itu res  p rocess w ith  em phasis  
on the  w e lfa re  c r ite r ia  o f econ o m ic  e ffic ien cy  
and incom e d is tr ib u tio n . T echn iques of bene fit- 
cost ana lys is , equ ity  ana lys is , and system s 
ana lys is  w ill be s tressed. D iscoun t rates, 
bene fit estim ation , ex te rna lities , m u ltip lie rs , risk  
and uncerta in ty , and soc ia l w e lfa re  fu n c tio ns  
w ill be covered. A tten tion  w ill be a lso  focused  
on issues o f cos t sharing  and re im bursem ent, 
and the  way and m eans of in te rgovernm enta l 
paym ents.
652 (552) Special Problem s in Land Eco­
nomics. Fall o r sp ring  term . C red it one  or 
m ore hours. Open on ly  to  g radua te  students. 
P rerequ is ite : p erm iss ion  of the  ins truc to r.
D. J. A llee  and H. E. C onklin .
Specia l w ork  on any su b je c t in the  fie ld  of 
land e conom ics  th a t is o f p a rticu la r in te res t to  
the student.
750 (650) W orkshop on Resource Economics.
Fall term . C red it va riab le , tw o to  s ix  hours. 
Open on ly  to  g raduate  s tudents. P rerequ is ite : 
650 o r consen t o f ins truc to r. T 2 :30 -4 :25 .
R. J. K a lte r and o the r staff.
The a pp lica tio n  o f econom ic  theo ry  and ana lys is  
to  governm enta l dec is io n  m aking  w ith  e m pha ­
sis  upon g raduate  s tu d e n ts ' research.
751 (651) Seminar on Agricultural Policy.
Spring  term . C red it tw o hours. S-U grades 
o p tiona l. Open on ly  to  g radua te  students.
M 1 :25 -3 :20. K. L. R obinson.
A d iscuss ion  of a g ricu ltu ra l trade, p rice , and 
incom e-suppo rt p o lic ie s  and te chn iques 
a pp rop ria te  to  the  ana lys is  o f p o licy  issues.
752 (652) Readings in Philosophy S pring  
term . C red it th ree  hours. Open on ly  to  Ph.D. 
cand ida tes. S 9 :05 -12 . H. E. C onklin .
R ead ings are se lected  fo r  th e ir  re levance to 
research in a g ricu ltu ra l e conom ics  and are 
chosen from  am ong books such as S tructu re  
o t S c ien tif ic  R evo lu tions, The Theory o f E xperi­
m enta l In fe rence, The N erves o f G overnm ent, 
The S tructu re  o t E conom ic  S cience, E conom ic  
P hilosophy, and P ro b a b ility  S ta tis tics  and  Truth.
Quantitative Methods
A tten tion  is d ire c te d  to  re la ted  courses in 
Econom ics, E conom ic  and Socia l S ta tis tics  
(ILR ), Indus tria l E ng ineering  and O pe ra tions 
R esearch, M athem atics, and S ta tis tics  and 
B iom etry; se lected  courses p a rticu la rly  re le ­
vant to  a g ricu ltu ra l econom ics  are dua l lis ted .
310 Introductory Statistics. Fall term . C red it 
th ree  hours. P re requ is ite : O rien ta tion  110 or 
e qu iva len t level o f a lgebra . Lectures, T Th 11:15. 
D iscuss ions, M T or W 1:25. C om puting  period  
in the  a fte rnoon  o r m orn ing  fo llo w in g  the  
d iscuss ion , M T W 2:30, T W Th 10:10.
T. D. M ount.
An in trod u c tio n  to s ta tis tica l in fe rence  in c lu d ­
ing p ro b a b ility  concep ts , estim ation , hypo thes is  
tes ting , s im p le  linea r regress ion, and one-w ay 
ana lys is  o f variance.
Statistics II (Industrial and Labor Relations
311). Fall term . C red it fo u r hours. P re requ is ite : 
one term  o f app lied  s ta tis tics  o r p erm iss ion  
of the  ins truc to r.
An in te rm ed ia te  nonm athem atica l s ta tis tics  
course  em phas iz ing  the  concep ts  associa ted  
w ith  s ta tis tica l m ethods. T op ics  inc lu d e  es tim a ­
tion  and tests  of hypotheses w ith  a pp lica tio n s  
invo lv ing  m eans, va riances, co rre la tio n  c o ­
e ffic ien ts , and an in trod u c tio n  to  nonpa ram e tric  
m ethods, ana lys is  o f variance, and m u ltip le  
regress ion.
Introduction to Com puter Uses in Data Analysis 
(Rural Sociology 314). Fall term . C red it th ree  
hours. S-U g rades op tiona l. P re requ is ite : one 
term  o f s ta tis tics  o r p erm iss ion  of ins truc to r.
T Th 11:15. Labora to ry a rranged. D. E. M oore. 
An in trod u c tio n  to  co m pu ting . O pen to  a ll 
s tudents  w ith  in terests  in ana lyz ing  data; 
p repara tion  and d e scrip tio n  o f data ; p reparing  
and runn ing  co m pu te r p rogram s using  the 
FORTRAN language; co m pu te r a ttr ib u te s  and 
a pp lica tio n s , lib ra ry  p rogram s and associa ted  
fa c ilitie s .
412 Introduction to Quantitative Methods
Fall term . C red it th ree  hours. P re requ is ite :
310 and 324 recom m ended . Lecture, T  Th 
10:10. D iscuss ion , Th o r F 1 :25 -3 :20 . D. G. 
Barton.
An in trod u c tio n  to  quan tita tive  dec is io n  te ch ­
n iques w ith  heavy em phasis  on lin e a r p ro ­
g ram m ing  and re la ted  m athem atica l p rog ram ­
m ing techn iques. O ther to p ics  inc lu d e  gam e 
theory, dec is io n  theory, and inven to ry theory. 
N um erous a pp lica tio n s  to  p rob lem s in a g r ic u l­
tu re  and business m anagem ent. P rim arily  fo r 
sen io rs  and M.S. cand ida tes.
M atrix A lgebra (Statistics and Biometry 417).
Fall term . C red it th ree  hours. P re requ is ite : 
the  equ iva len t o f one year o f c o lle g e  a lgebra. 
Lecture, M W F 8. S. R. Searle.
B as ic  m atrix  a lgeb ra  w ith  a p p lica tio n s  in b io l­
ogy, bus iness, econom ics , and s ta tis tics .
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A rith m e tic  p rocedu res  and o the r m atrix  ope ra ­
tions ; de te rm inants , rank and linea r ind e ­
pendence, la ten t roots and vectors, so lv ing  
linea r equa tions, genera lized  inverses, d ire c t 
sum s and p roducts . Use o f m a trices  in regres­
s ion  ana lys is  and linea r s ta tis tica l m odels.
710 (510) Econom etrics I. S pring  term .
C red it fo u r hours. P re requ is ite : ILR 311 
(S ta tis tics  II) o r equ iva len t; S ta tis tics  and 
B iom etry 417 o r equ iva len t suggested . Lectures: 
T  Th 2 :30 -4 :25 . W. G. Tom ek.
A  com prehens ive  trea tm ent o f the  c lass ica l 
regress ion  m ode l w ith  se lected  extensions, 
in c lu d in g  an in trod u c tio n  to  s im u ltaneous 
equa tions  m ode ls  and es tim a tion  m ethods, 
abou t at the  level o f E conom etric  M e thods  by 
J. Johnston . Em phasis  is p laced  on co rrec t 
a p p lica tio n s  o f econ o m e tric  too ls  w ith  m ost 
exam ples draw n from  m ic roe co n om ic  p rob lem s 
in a g ricu ltu re .
711 (511) Econom etrics II. Fall te rm . C red it 
fo u r hours. P re requ is ite : 710 o r equ iva len t. 
S ta tis tics  and B iom etry  417 suggested . Lecture, 
M W 3 :3 5 -5 . T. D. M ount.
An extension  of m u ltip le  regress ion  ana lys is  to 
inc lu d e  genera lized  least squares, ana lys is  o f 
covariance  m odels, and s to ch a s tic  param eter 
m odels. A p p lica tio n s  em phasize  m ic roe co n om ic  
p rob lem s using  s ing le  equa tion  techn iques, 
fo r exam ple , d is tr ib u te d  lag m ode ls  in invest­
m ent theory. A d d itio n a l to p ics  inc lu d e  p rin c ipa l 
com ponents, fa c to r ana lys is , and p ro b it ana lys is .
712 (512) Quantitative M ethods I Fall term . 
C red it th ree  hours. C ourse  417 o r equ iva len t 
suggested though  not requ ired. M W F 11:15.
R. N. Boisvert.
C om prehensive  trea tm ent o f linea r p rog ram m ing  
and its extensions, in c lu d in g  pos to p tim a lity  
ana lys is  and the  transporta tion  m ode l. Specia l 
to p ics  in in tege r and non linea r p rogram m ing , 
in c lu d in g  spatia l e q u ilib r iu m  and r isk  p ro ­
gram m ing  m ode ls are a lso  covered. Inpu t- 
ou tpu t m ode ls are trea ted  in d e ta il. A p p lic a ­
tio ns  are m ade to  p rob lem s in a g ricu ltu ra l, 
resource  and reg iona l econ o m ic  prob lem s.
713 (513) Quantitative M ethods II. Spring  
term . C red it th ree  hours. P re requ is ite : 712, an 
in trod u c tio n  to  p rob a b ility  theory is usefu l.
M W F 10:10. R. B. How.
P ro b a b ilis tic  m ode ls  and m ethods inc lu d in g  
queu ing  theory, inven to ry theory, M arkov 
cha ins, dynam ic  p rog ram m ing , and s im u la tion . 
A p p lica tio n s  to  a va rie ty  o f p rob lem s in a g ri­
cu ltu ra l econom ics  and business m anagem ent 
are used to  exp lo re  and evalua te  the  techn iques.
[714 (610) Econom etric Models. S pring  term . 
C red it th ree  hours. P re requ is ite : C ourse  710 
o r equ iva len t; course  711 prefe rred . T im e and 
p lace  a rranged. W. G. Tom ek and T. D. M ount. 
O ffered in a lte rna te  years. N ot o ffe red  in sp ring , 
1975.
T heo re tica l and p rac tica l aspects  o f sp ec ify ing  
and eva lua ting  e con o m e tric  m ode ls. Se lected  
e m p irica l s tu d ie s  in a g r ic u ltu ra l e conom ics  
serve as the  basis  fo r d iscu ss io n . Th is  course  
p rov ides dep th  and expe rience  in m ode l co n ­
s tru c tio n  beyond tha t o f courses 710 and 711.]
717 (507) Introduction to Research In A gri­
cultural Economics. Fall term . C red it two 
hours. Open to  g radua te  s tudents  on ly . W  1 :2 5 - 
3:20. O ffered in a lte rna te  years. Staff.
A d iscu ss io n  of the  research  p rocess, s c ie n ­
t if ic  m ethod and its a p p lica tio n s  in a g r ic u l­
tu ra l econom ics . P erspective  is p rov ided  by 
rev iew ing  a va rie ty  o f recen t p u b lica tio n s  su m ­
m ariz ing  research e ffo rts  in th is  fie ld . T op ics  
d iscussed  inc lu d e  induc tive  and deduc tive  
m ethods, d eve lopm en t of hypotheses, m ethods 
o f tes ting  a lte rna tives, sources and m ethods 
of o b ta in ing  data, sam p ling  and ana ly tica l p ro ­
cedures. Survey p rocedu re  and questionna ire  
co ns tru c tion  are reviewed.
Other
380 (380H ) Independent Honors Research in 
Social Science. T h ro ug h o u t the  year. C red it 
one to  s ix  hours. Open on ly  to  cand ida tes  
w ho  have m et the  requ irem en ts  fo r the  Honors 
Program . A  m axim um  o f s ix  c re d its  m ay be 
earned in the  H onors Program .
499 U ndergraduate Research Fall and 
sp rin g  te rm s. C red it one to  fo u r hours d e p e n d ­
ing upon the  p rob lem  undertaken and the 
exten t and q u a lity  o f w o rk  done. S-U g rad ing  
op tio n a l. A  s tudent d es iring  to  re g is te r m ust 
a ttach  to  p re re g is tra tion  m ate ria l, the  w ritten  
perm iss ion  of the  s ta ff m em ber w ho  w ill su pe r­
v ise  the  w ork  and ass ign  the  g rade. Open to 
sen io rs  w ith  q ua lity  p o in t averages o f 2.7 or 
h igher. D esigned to  a ffo rd  o pp o rtu n itie s  fo r 
o u ts tand ing  unde rg radua tes  to  ca rry  ou t in d e ­
pendent s tud ies  of su itab le  p rob lem s under 
a p p ro p ria te  superv is ion .
Agricultura l Engineering
101 (106) M echan ical Drawing. Fall term . 
C red it th ree  hours. Lectures, T Th 8. Labora tory, 
W 1 :25-4 :25 . H. A. Longhouse.
G raph ic  p resen ta tion , in c lu d in g  le tte ring , use 
of instrum ents; o r th o g ra p h ic  p ro je c tio n  o f m u lt i­
v iew  d raw ing s  in c lu d in g  sec tions, a ux ilia ries , 
p lans and e leva tions ; p ic to ria l d raw ing , g raphs 
and charts ; e lem enta ry  d esc rip tive  geom etry; 
and the  p rac tica l a p p lica tio n s  o f these  p r in ­
c ip le s  to  s im p le  p rob lem s. Both m ach ine  
d raw ing  and a rch ite c tu ra l d raw ing  conven tions  
and p rac tice s  are d iscussed  and em ployed  in 
the  so lv ing  of d raw ing  prob lem s.
103 Basics of E lectronic Com putation
S pring  term . C red it one hour. D iscu ss ion - 
labora to ry , tw o hours. M or Th 2 :3 0 -4 :25 . L im it
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tw enty s tudents  each section . L. D. A lb rig h t. 
D irected  exerc ise  in using  e le c tro n ic  c a lc u ­
lators fo r so lv ing  se lected  a g ricu ltu ra l m anage­
m ent and p roduction  prob lem s. Several types 
o f e le c tro n ic  ca lcu la to rs  used. Flow charting  
te chn iques fo r p rob lem  so lu tio n s  em phasized. 
D ig ita l com pu te r p rogram m ing  languages w ill 
not be taught. The course  goa l is to  teach 
the  use of m ach ines w h ich  can take  the 
ted ium  out o f do ing  a rithm e tic  com pu ta tions .
110 (205) Farm M etal Work Fall o r spring  
term . C red it two hours. Lecture, Th 9:05. 
Labora tories, 1 :25 -4 :25 . One labora to ry  sec tion  
inc ludes m etal la the  w ork. Th is  sec tion  is 
offered on M onday in the fa ll term  and in the 
spring  term ; it is lim ited  to  tw en ty -fou r s tu ­
dents. The o the r labora tory, w h ich  inc ludes 
genera l shop sk ills , is lim ited  to  tw enty students. 
It is o ffered on Tuesday in the  fa ll term , and 
on e ithe r Tuesday or Thursday in the  sp ring  
term . F. G. Lechner.
Ins truc tion  and p rac tice  in fundam en ta ls  of 
e le c tr ic  a rc  w e ld ing , oxyace ty lene  w e ld ing , 
sheet metal w ork, p ip e  fitt in g , hot and co ld  
metal work, and m etal la the  w ork as they a pp ly  
to  farm  shop  w ork  fo r both repa ir and co n ­
struc tion  jobs.
131 (104) Elem ents of House Design Spring  
term . C red it th ree  hours. Lectures, T Th 10:10. 
R iley-R obb 125. R ecita tion  period , F 11:15 or 
12:20. Labora tories (lim ite d  to tw enty-five  s tu ­
dents each section ), T W or Th 1 :25 -4 .
R. D. Black.
An in troduc tion  to  des ign  in a g ricu ltu ra l e n g i­
neering. The bas ic  p rin c ip le s  of p lann ing  and 
des ign  of b u ild in g s  and system s used fo r hum an 
hab ita tion , w ith  em phas is  on the  s ing le  fam ily  
hom e. C onstruction , w ater and waste w ater 
system s, e le c trica l w ir in g , lig h tin g , heating, 
ven tila tion  and re frige ra tion  w ill be covered.
132 (204) Farm Carpentry Fall term . C red it 
two hours. Lecture, T 9:05. Labora to ries lim ited  
to fifteen  s tudents  each section . Laboratory,
T W or Th 1 :25 -4 :25 . F. G. Lechner.
Ins truc tion  and labora to ry p rac tice  in bas ic  farm  
carpentry , inc lu d in g  concre te  work, bu ild in g  
construc tion , use of ca rpe n try  to o ls  (both 
pow er and hand), too l fitt in g , and pa in ting. 
Each student is requ ired  to  p lan and co n ­
s truc t an approved  ca rpen try  p ro ject. Indoor 
fu rn itu re  p ro jec ts  are not accep tab le .
151 (152) Introduction to Agricultural Engi­
neering Measurem ents and Graphics. Fall 
term . C red it one to  th ree  hours. P rerequ is ite : 
one term  o f ca lcu lu s  or concu rren t re g is tra ­
tion. L ec tu re -labo ra to ry  T F 1 :25 -4 :25 . H. A. 
Longhouse.
The su b je c t w ill be p resented in m odu la r form . 
M odu le  I, T labora to ry, w ill co ns is t o f the 
in troduc tion  to  eng inee ring  m easurem ents to 
g rap h ics  and the  b as ics  o f P L /C . M odu le  II,
F labora to ry, w ill co ns is t o f bas ics  o f su rvey­
ing m easurem ents. Both M odu les  I and II w ill 
be com ple ted  du rin g  the firs t n ine  w eeks of 
the  sem ester, and each w ill rece ive  one cred it. 
M odu le  III, T labora tory, w ill enab le  the  s tu ­
den t to  a pp ly  the  m easurem ent p rin c ip le s  and 
co m pu te r s k ill to  a typ ica l eng in ee ring  p rob ­
lem. M odu le  IV, F labora tory, w ill enab le  the  
s tu d e n t to a pp ly  surveying  know ledge  and 
s k ill to  an app lied  survey ing  p rob lem . Both 
M odu les III and IV w ill s ta rt a t the  ten th  w eek 
and c o n tin iie  to  the  end of ins truc tio n . Each 
w ill rece ive  o ne -h a lf cred it.
152 (153) Engineering M easurem ents and 
Graphics. Spring  term . C red it one to  th ree  
hours. P re requ is ite : 151 o r consen t o f ins truc to r. 
L ec tu re -la b o ra to ry  T F 1 :25 -4 :25 . W. W. G unkel. 
The su b je c t w ill be presented in m odu la r form . 
M odu le  I, T Labora tory, w ill co ns is t o f e n g i­
neering  m easurem ents, g rap h ics , and P L /C . 
M odu le  II, F labora tory, w ill co ns is t o f g rap h ics  
inc lu d in g  w ork  on m ach ine  d raw ings, in te r­
sec tions , deve lopm ents, d esc rip tive  geom etry  
and use o f conven tiona l p rac tice s  and sym bols. 
Both M odu les I and II w ill be com p le ted  du ring  
the  firs t n ine  w eeks of the  sem ester and each 
w ill receive  one cred it. M odu le  III, T labora tory, 
w ill enab le  the  student to  a pp ly  the  m easure ­
m ent p rin c ip le s  and com pu te r s k ill to  a 
typ ica l eng inee ring  p rob lem . M odu le  IV, F 
labora to ry, w ill enab le  the  student to  a pp ly  h is 
g ra p h ic  s k ills  to  se lected  p rob lem s. Both 
M odu les III and IV w ill s ta rt a t the  ten th  w eek 
and con tinue  to  the  end of ins truc tion . Each w ill 
rece ive  o ne -h a lf c red it.
221 (222) Plane Surveying Fall term . C red it 
th ree  hours. S-U grades op tio n a l. Lectures,
T Th 11:15. Labora tory, M T o r W 1 :25 -4 :25 . 
Labora to ry lim ited  to tw en ty-fou r s tudents  each 
section . R. D. Black.
An in trod u c tio n  to  p lane su rveying . Use and 
care  of e qu ipm en t is s tressed, using  fie ld  
p rob lem s re la ted  to  co ns tru c tion  and m app ing.
310 (305) Advanced Farm M etal Work. Fall
term . C red it one hour. M achine  shop  ins truc ­
tion . S pring  term . C red it one o r tw o hours. 
A dvanced w e ld ing  and metal p ro jec ts . S pring  
term  p re requ is ite : 110, its equ iva len t, o r 
p erm iss ion  o f ins truc to r. Labora tory, one cred it, 
F 1 :25 -4 ; fo r two cred its , one add itiona l 
hour labo ra to ry  to be arranged. F. G. Lechner.
311 Farm Machinery. S pring  term . C red it 
th ree  hours. S-U grades o p tio n a l. Not open to 
freshm en. Lecture, T Th 11:15. One re c ita t io n -  
labora to ry  each week, T W o r Th 1 :25 -4 :25 . 
L im ited  to  fifteen  s tudents each labora to ry 
section . W. F. M illie r.
A s tudy of the  opera ting  p rin c ip le s , use, s e le c ­
tion , and m ethods o f es tim a ting  costs  of 
ow n ing and ope ra ting  farm  m achines. The 
labo ra to ry  w ork  w ill in c lu d e  p rac tice  in the
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c a lib ra tio n  o f p lan ting , fe rtiliz in g  and pestic ide  
a p p lica tio n  m ach ine ry, p lus s tudy o f the  
fu n c tio na l ch a ra c te ris tics  o f a g ricu ltu ra l m a­
ch ines  and m ach ine  com ponents.
312 Power for A gricultural Operations. Fall 
te rm . C red it th ree  hours. P re requ is ites: 131 
(104), P hysics 102, o r the  equ iva len t. Lecture 
a u d io -v isu a l-tu to ria l, M T W  Th F 8 -5 . Labora tory 
T W or Th 1 :25 -4 :25 . W. F. M illie r.
A  s tudy of the  use o f pow er in a g ricu ltu re , 
w ith  em phasis  on the  p rin c ip le s  of opera tion  
and a d jus tm en t o f in te rna l com bus tion  eng ines 
and th e ir use in farm  trac to rs . Som e o f the  to p ics  
covered are: pow er u tiliza tio n  in the  United 
S tates and w orld  a g ricu ltu re , N ebraska T rac to r 
Tests, tra c to r s ta b ility  and trac tion , econom ics  
o f pow er un it se lec tion , and hum an fac to rs  
in tra c to r design .
[315 (313) Electricity on the Farm Spring  
term . C red it th ree  hours. O ffered in a lte rna te  
years. P re requ is ite : 131 o r Physics 102 or the 
equ iva len t. Lectures, T Th 10:10. Labora tory, T 
o r Th 1 :25 -4 :25 . In s tru c to r to  be ass igned.
N ot o ffe red  in 1974-75.
The a pp lica tio n  of e le c tr ic ity  fo r lig h t, heat, 
and pow er on fa rm s, w ith  em phas is  on the  
p rin c ip le s  o f ope ra tion , se lec tion , and ins ta lla tion  
of e le c trica l equ ip m en t fo r the  fa rm stead .]
321 Soil and W ater Conservation Fall term . 
C red it tw o hours. S-U g rades o p tio n a l. M ust 
be taken w ith  A g ronom y 321. P re requ is ite : 
A g ronom y 200 o r equ iva len t. Lecture, F 8. 
Labora tory, M o r T 1 :25 -4 :25 . A d d itio n a l 
labo ra to ries  w ill be o ffe red  if e n ro llm e n t requ ires.
G. Levine.
A  s tudy o f the  p rin c ip le s  and p rac tice s  used in 
the  so lu tion  o f so il and w ater conserva tion  
p rob lem s. Both farm  and nonfarm  p rob lem s are 
exp lo red. E ng ineering  aspects o f e ros ion  contro l, 
w ater m anagem ent and storage, d ra inage , and 
irr ig a tion  rece ive  p rim a ry  cons id e ra tio n .
325 (421) Introduction to Environmental 
Pollution. S pring  term . C red it th ree  hours. S-U 
g rades o p tio n a l. M W 11:15. One hour d iscu ss io n  
each week. T im e to  be a rranged. D. C. 
Lud ing ton .
A  genera l course  d ea ling  w ith  im pa irm en t of 
the  env ironm en t by the  wastes o f man. The 
cause and e ffects  o f a ir, water, and so il p o llu tion  
w ill be d iscussed . Fundam enta l fa c to rs  unde r­
ly ing  w aste p roduction , abatem ent, treatm ent, 
and con tro l w ill be inc luded . A  se lected  num ber 
of w astes from  urban, ru ra l, and industria l 
a reas w ill be used to  illu s tra te  the  facto rs.
326 A gricultural Practices and Environmental 
Pollution. S pring  term . C red it tw o hours. Pre­
requ is ite : 325 or perm iss ion  o f ins truc to r. 
L ec tu re -rec ita tion , F 1 :25 -3 :15 . D. C. Lud ing ton . 
A g ricu ltu ra l p rac tice s  w ill be s tud ied  w ith  regard 
to  m a in ta in ing  and im prov ing  environm enta l
q ua lity . S ub jec ts  w ill inc lu d e  a lte rna tives  fo r 
m anag ing  w astes assoc ia ted  w ith  an im a l p ro ­
d uc tion , use o f in o rg a n ic  fe rtiliz e rs  and 
p es tic ides , conse rva tion  o f so il and w ater, and 
rural dom e s tic  w aste  d isp o sa l. P o llu tion  of w ater 
and a ir— aesth e tic  aspects  and lega l res tra in ts  
w ill be em phas ized . G uest lec tu re rs  w ill be used.
331 (233) Farmstead Production Systems.
Fall te rm . C red it th ree  hours. S-U g rades 
o p tiona l. Lecture, M W F 8. R. T. Lorenzen.
A s tudy of the  fa c ilit ie s  and equ ip m en t as­
so c ia ted  w ith  a g r ic u ltu ra l p rod u c tio n  on the  
fa rm stead , w ith  em phas is  on b u ild in g s  from  the  
v ie w p o in t o f s tru c tu ra l, env ironm enta l, ope ra ­
tio na l, and b io in tr in s ic  des ign .
332 (234) Farmstead Systems Laboratory.
Fall term . C red it tw o  hours. L im ited  to  15 
s tuden ts  p e r sec tion . Open on ly  to  s tuden ts  w ho  
are cu rren tly  tak ing  o r have p rev ious ly  taken 
331. D raw ing 101, E ng ineering  M easure­
m ents and G ra p h ics  152. Labora tory,
Th o r F 1 :25 -4 :25 . (F riday sec tion  open on ly  
w hen  num bers requ ire .) R. T. Lorenzen.
P ractice  in p la n n in g  of fa rm stead  p roduction  
fa c ilit ie s  in c lu d in g  s tru c tu ra l des ign , insu la tion , 
ve n tila tio n , and m a te ria ls  han d lin g . S tud ies  of 
w ood, concre te , and o the r s truc tu ra l m ateria ls .
400 (401) Special Problem s in Agricultural 
Engineering. Fall o r sp rin g  term . C red it one o r 
m ore hours. N orm a lly  reserved fo r sen io rs  in 
uppe r tw o -fifth s  o f c lass ; unde rg radua tes  m ust 
a ttach  to  th e ir p re re g is tra tion  m ate ria l, w ritten  
pe rm iss ion  from  the  sta ff m em ber w ho  w ill 
supe rv ise  the  w o rk  and ass ign  the  grade. Pre­
requ is ite : adequate  a b ility  and tra in in g  fo r the 
w ork  p roposed. Staff.
S pec ia l w ork  in any area o f a g ricu ltu ra l e n g i­
neering  on p rob lem s unde r investiga tion  by the  
d epa rtm en t o r o f spec ia l in te rest to  the  student, 
p rov ided  in the  la tte r case, th a t adequate  
fa c ilit ie s  can be obta ined.
401 (450) Special Topics in Agricultural 
Engineering. Fall term . C red it one hour. S-U 
grades o p tio n a l. Open on ly  to  sen io rs. T 12:20. 
W. W. G unkel.
P resen tation  and d iscu ss io n  of the  opp o rtu n itie s , 
qua lifica tio n s , and re s p o n s ib ilit ie s  fo r pos itions  
o f se rv ice  in the  va rious  fie ld s  o f a g ricu ltu ra l 
eng ineering .
415 (410) Physical Analysis of Plant and 
Anim al Materials. S pring  term . C red it two 
hours. P re requ is ite : one sem este r o f ca lcu lus . 
Two lec tures . T im e to  be a rranged. G. E. 
Rehkugler.
A  study and a na lys is  o f the  p hys ica l p rope rties  
o f p la n t and an im a l m ate ria ls . The firs t part 
o f the  course  w ill dea l w ith  the  d e fin itio n  of 
p e rtin e n t phys ica l p rop e rtie s  and deve lopm en t 
o f the  m ean ing  o f a p hys ica l p roperty . The 
m orph o log y  of p la n t and an im a l m a te ria ls  w ill be
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re la ted to  p rob lem s o f d e fin ing  physica l 
p roperties . S pe c ifica lly , m ateria l p rod u c t geo m ­
etry w ill be exam ined and the  in fluence  of 
fo rces  on behav ior o f m a te ria ls  w ill be s tud ied . 
P hysica l p rope rties  of p lan t and anim al m ateria ls  
w ill be re la ted to  m ateria l and m an ipu la tive  
fo rces a pp lied  in g row th , harvesting , p rocessing , 
and hand ling . The de fo rm a tion  and flow  of 
these m ate ria ls  w ill be m ode led. In te rp re ta tion  of 
phys ica l p rope rties  of p lan t and anim al 
m a te ria ls  w ill be used in d e fin ing  texture  o f food 
m ateria ls  and m echan ica l dam age to 
p lan t p roducts.
416 (411) Laboratory Practice in Physical 
Analysis. Spring  term . C red it one hour. Pre­
requ is ite : one sem ester o f ca lcu lus . One 
labora to ry  o r rec ita tio n  each week. Labora to ries 
and rec ita tions  w ill be o ffe red  in a lte rna te  weeks. 
T im e to  be a rranged. G. E. Rehkugler. 
Labora tory com ponen t o f course  415 (410). 
Course 416 (411) m ay be taken w itho u t 415 (410) 
by perm iss ion  o f the  ins truc to r. Labora tory 
p rac tice  w ill be in the  phys ica l ana lys is  o f p lant 
and an im al m ateria ls.
450 Introduction to Analog Com putation Fall 
term . C red it tw o hours. Lecture  T 11:15. 
Labora tory T or Th 2 :30 -4 :25 . E n ro llm en t lim ited . 
R. B. Furry.
Fundam enta ls o f ana log  co m pu tin g  w ith  
e lem enta ry exam ples of a p p lica tio n s  from  b io ­
log ica l and phys ica l system s. Inc ludes basic  
com pu ting  e lem ents, ana log  program m ing , 
sca ling , and co m pu te r ope ra tion . An a ttem pt w ill 
be m ade to pe rm it s tudents to  w ork  on a prob lem  
re la ted  to  th e ir own area o f interest. A  basic  
know ledge of d iffe re n tia l equa tions is requ ired.
461 Agricultural M achinery Design Spring  
term . C red it th ree  hours. O ffered in a lterna te  
years. P re requ is ite : m echan ica l design  and 
ana lys is . Lectures, T Th 10:10. Labora tory, Th 
1 :25 -4 :25. O ffered in a lte rna te  years. W. W. 
Gunkel.
The p rin c ip le s  of des ign  and deve lopm en t o f 
ag ricu ltu ra l m ach ines to  m eet fu n c tio na l re qu ire ­
m ents. E m phasis is g iven to  com pu te r-a ided  
ana lys is  and des ign , stress ana lys is , se le c tio n  of 
cons truc tion  m ateria ls , and tes ting  p rocedures 
invo lved in a g ricu ltu ra l m achine  deve lopm ent. 
E ng ineering  c re a tiv ity  and a g ricu ltu ra l m achine  
system s are a lso  stressed.
[462 Agricultural Power Fall term . C red it 
th ree  hours. O ffered in a lte rna te  years. Pre­
requ is ite : eng inee ring  m echan ics  (dynam ics), 
o r equ iva len t. Two lectures, one labora tory. T im e 
to be arranged. G. E. R ehkug ler. Not o ffered 
in 1974-75.
U tiliza tion  of in terna l com bustion  eng ine  energy 
and o the r fo rm s of energy in a g ricu ltu re .
Basic theory, ana lys is , and tes ting  o f interna l 
com bustion  eng ines fo r use in farm  tra c to rs  and 
o the r a g ricu ltu ra l pow er a pp lica tio n s . S p e c ific
study o f tra c to r transm iss ions, Nebraska 
T racto r Tests, and so il m echan ics  re la ted  to  
trac tion  and ve h ic le  m ob ility . E conom ics and 
hum an fac to rs  in pow er use and app lica tio n  
w ill be cons ide red .]
465 (463) Processing and Handling Systems 
for A gricultural M ateria ls S pring  te rm . C red it 
th ree  hours. P re requ is ite : 450. O ffered in 
a lte rna te  years. Lectures, T Th 11:15.
Labora to ry T o r W  2 :3 0 -4 :25 . R. B. Furry. 
P rocesses such as size re du c tio n , separa tion , 
m etering , and d ry ing  w ill be s tud ied . P sychro- 
m e trics, flu id  flow  m easurem ent, and an 
in trod u c tio n  to  d im ens iona l ana lys is  and 
co n tro ls  fo r a g ricu ltu ra l a pp lica tio n s  are 
inc luded . P roblem  so lu tions  w ill e m p loy  both the  
ana log  and d ig ita l com puters . It is p referred  
tha t the  s tu d e n t know  how  to  w rite  p rog ram s to  
u tilize  the  d ig ita l co m pu te r p rio r to  e n ro llin g  in 
the  course.
[471 Soil and W ater Engineering Fall term . 
C red it th ree  hours. O ffered in a lte rna te  years. 
P re requ is ite : f lu id  m echan ics  o r hyd ra u lics  and 
so ils , o r co ncu rre n t reg is tra tion ; fa rm  m anage­
m ent recom m ended . Lectures, T  Th 9:05. 
D iscuss ion -labo ra to ry , Th 1 :25 -4 :25 . R. D. B lack. 
Not o ffe red  in 1974-75.
The a pp lica tio n  of eng inee ring  p rin c ip le s  to  
p rob lem s of so il and w ater m anagem ent. D esign 
and co ns tru c tion  o f d ra inage , irr ig a tion  and 
eros ion  co n tro l system s, sm a ll reservo irs , and 
earth  em bankm ents w ill be covered .]
475 Systems M odels for Environmental Quality  
Control. S pring  term . C red it th ree  hours. 
P re requ is ite : one year o f c o lle g e  m athem atics. 
Lectures, M W F 1:25. In s tru c to r to  be ass igned. 
In tro d u c tion  to  the  use of system s ana lys is  
tech n iq u es  in the  study of env ironm enta l q ua lity  
p rob lem s. The course  w ill em phasize  the  ro le  
o f m a them atica l m ode ling  as a te ch n iq u e  fo r 
iden tify ing  a lte rna tive  m eans o f sa tis fy ing  
env ironm en ta l q ua lity  ob jec tives . The te ch n iq u es  
o f s im u la tion  and linea r and dynam ic  p ro ­
g ram m ing  w ill be app lied  to  such areas as w ater 
q ua lity  co n tro l, so lid -w a s te  m anagem ent, a ir  
po llu tion , con tro l and a g ricu ltu ra l wastes. 
S tudents w ill be encouraged  to  se le c t course  
p ro jec ts  from  th e ir f ie ld s  o f interest.
[481 A gricultural Structures Design. Spring  
term . C red it tw o hours. O ffered in a lte rna te  years. 
P re requ is ite : s truc tu ra l e ng inee ring . One lec ture  
and one re c ita tio n -la b o ra to ry  each week. T im e 
to  be a rranged. N. R. Scott. Not o ffe red  in 
1974-75.
A p p lic a tio n  of bas ic  s truc tu ra l co nce p ts  to 
d es ign  o f a g ricu ltu ra l s truc tu res . Em phasis  on 
w ood s truc tu res , in c lu d in g  des ign  of trusses, 
rig id  fram es, p re fab rica ted  pane ls, and co lum ns. 
D esign  of re in fo rced  concre te  m em bers and 
stee l m em bers. E conom ic co ns id e ra tio n s  are 
p resented a lso .]
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[482 Environmental Control for Anim als and 
Plants. S pring  te rm . C red it two hours. Offered 
in a lte rna te  years. P re requ is ite : the rm odynam ics . 
One lec tu re  and one re c ita tio n -lab o ra to ry  each 
week. T im e to  be a rranged. N. R. Scott.
N ot o ffe red  in 1974-75.
S tudy o f the rm al in te rchanges between anim als, 
( in c lu d in g  man) and p lan ts  w ith  the  environm ent. 
U nders tand ing  o f p h ys io log ica l p r in c ip le s  
a ffecting  the rm al co m fo rt and hea lth . V en tila tion , 
a ir  c o n d itio n in g , psychrom e trics , insu la tion , 
condensa tion  co n tro l, so la r energy, and w eather 
phenom ena.]
491 H ighway Engineering Fall term . C red it 
th ree  hours. P re requ is ite : consen t o f ins truc to r. 
Lectures, W  F 12:20. Labora to ry M 1 :25-4:25 .
L. H. Irw in.
S tudy of econ o m ic  cons id e ra tio n s  in road 
im provem ent; p lann ing  and p rog ram m ing ; 
road loca tion  and geo m e tric  des ign ; tra ffic  
e ng inee ring ; eng inee ring  so il ch a ra c te ris tics  and 
c lass ifica tio n ; des ign  o f roadbed  th ickness; 
d ra inage ; s ta b iliza tion  m ethods and m ateria ls; 
w earing  surfaces. E m phasis  is on secondary 
roads.
492 Bituminous M ateria ls and Pavement 
Design. Offered upon su ffic ien t dem and, 
usua lly  in sp rin g  te rm . C red it th ree  hours. 
Lectures, W F 12:20. Labora to ry M 1 :25 -4 :25 .
L. H. Irw in.
P roperties o f aspha lts , aggregates, and 
b itum inous m ixtures; b itum in o us  m ixtu re  design ; 
pavem ent cons tru c tion . Seal coat and su rface  
trea tm ent des ign  and cons truc tion . Pavement 
m a in tenance. F lex ib le  pavem ent des ign  m ethods; 
r ig id  pavem ent des ign  m ethods.
5 01 -502  M PS Project Fall and sp ring  term s. 
Tota l c re d it up to  s ix hours. T im e  to  be 
a rranged. Staff.
C om prehensive  p ro je c t u tiliz ing  app lied  p rob lem s 
p e rtinen t to  a g ricu ltu ra l eng inee ring . Required 
o f each MPS cand id a te  in the  fie ld .
551-552  A gricultural Engineering Project
Fall and sp rin g  term . Tota l c re d it s ix  hours. 
R equired fo r M. Eng. degree. G. E. R ehkug ler 
and staff.
C om prehens ive  design  p ro je c ts  u tiliz ing  real 
e ng inee ring  p rob lem s. Em phasis  on fo rm u la tion  
o f a lte rna te  des ign  p roposa ls , inc lu d in g  
e conom ics  and non tech n ica l fac to rs , and co m ­
p le te  design  of the  best a lterna tive .
651 (501) S im ilitude M ethodology Spring  
term . C red it th ree  hours. Two lectures, one 
labora to ry. T im e to  be a rranged. R. B. Furry. 
S im ilitu de  m ethodo logy, in c lu d in g  the  use of 
d im ens iona l ana lys is  to  deve lop  genera l equa­
tio ns  to  de fine  p hys ica l phenom ena; m odel 
theory ; d is to rted  m odels; and ana log ies ; w ith  an 
in trod u c tio n  to  a va rie ty  o f a pp lica tio n s  in 
eng inee ring . P roblem  so lu tio n s  w ill em ploy  both
ana log  and d ig ita l com puters . It is p re fe rred  tha t 
the  s tu d e n t know  how  to  w rite  p rogram s to 
u tilize  the  d ig ita l co m pu te r p rio r to  e n ro llin g  
in the  course .
652 (502) Instrum entation S pring  term . C red it 
th ree  hours. P re requ is ite : consen t o f ins truc to r. 
Two lectures, one labora to ry . T im e to  be 
a rranged. N. R. S co tt and staff.
E m phasis  is on the  a p p lic a tio n  of ins trum e n ta ­
tion  concep ts  and system s to  p hys ica l and 
b io lo g ica l m easurem ents. C h a ra c te ris tics  o f 
ins trum ents , a p p lic a tio n  o f o pe ra tiona l a m p lifie rs  
and tra n s is to rs  fo r s igna l co n d itio n in g  and 
in te rfac ing , sh ie ld in g  and g rou n d in g ; transduce rs  
fo r m easurem ent o f fo rce , p ressure, d is p la c e ­
m ent, ve loc ity , acce le ra tion , tem pera ture , ligh t, 
and flow ; and data  a cq u is itio n  system s, in c lu d in g  
te lem etry, are cons ide red .
675 (505) Solid W aste M anagem ent S pring  
term . C red it th ree  hours. G iven in a lte rna te  
years upon su ffic ie n t dem and. P re requ is ite : 
p erm iss ion  o f ins truc to r. M F 1 :2 5 -3 . R. C. 
Loehr o r W. J. Jew e ll.
S tudy o f m u n ic ipa l, ind u s tr ia l, and a g ricu ltu ra l 
so lid  waste. E m phasis  on w aste  ch a ra c te ris tic s , 
m ethod o f trea tm en t and d isp o sa l, and in te r­
re la tio n sh ip  w ith  a ir, w ater, and land e nv iro n ­
ment. D iscuss ion  of econ o m ic  and p o litica l 
aspects. In tended p rim a rily  fo r  g radua te  s tu ­
den ts but open to  q u a lifie d  underg radua tes.
676 (506) Industrial W aste M anagem ent.
S pring  term . C red it th ree  hours. G iven upon 
su ffic ie n t dem and . P re requ is ite : pe rm iss ion  o f the 
ins truc to r. T im e to  be a rranged. R. C. Loehr 
o r W. J. Jew ell.
Legal aspects, ass im ila to ry  ca p a c ity  o f rece iv ­
ing w aters, w aste  sam p ling  and analysis, 
trea tm ent p rocesses, w aste  re du c tio n  poss i­
b ilitie s , w aste  q uan tity  and q ua lity , reuse and 
recovery, jo in t ind u s try -m u n ic ip a l trea tm en t of 
wastes, sewerage, se rv ice  charges, case stud ies. 
E m phasis  is on liq u id  ind u s tria l wastes.
In tended p rim a rily  fo r g radua te  s tudents  but 
open to  q ua lified  underg radua tes.
677 (507) Treatm ent and Disposal of A gri­
cultural W astes S pring  te rm . C red it th ree  
hours. P re requ is ite : p erm iss ion  of the  ins truc to r. 
T im e to  be a rranged. R. C. Loehr o r W. J. 
Jew ell.
Em phasis  is on the  causes of a g ricu ltu ra l 
waste p rob lem s and on the  fu n dam en ta ls  and 
a p p lic a tio n  o f poss ib le  trea tm ent and d isposa l 
p rac tice s  to  co n tro l the  p rob lem s. The course  
is a im ed at having  the  s tudents  understand  how 
to  m ake d e c is io n s  abou t se lec ting  and u tiliz ing  
app ro p ria te  a g ricu ltu ra l w aste m anagem ent 
p rocesses and system s, as w e ll as how  to 
d es ign  and opera te  the  system s. A e rob ic  and 
anae rob ic  p rocesses, n u trie n t co n tro l, waste 
u tiliza tio n , and land d isposa l are inc lu d ed . The 
s tudents  w ill a pp ly  these  and o the r co nce p ts  to 
the  m anagem ent o f w astes from  sp e c ific  an im a l
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and c rop  p roduction  and food p rocessing  
opera tions. In teg ra tion  of fe a s ib le  waste 
m anagem ent m ethods in to  a g ricu ltu ra l p ro d u c ­
tion  constitu tes  a m a jo r pa rt o f the  course.
678 (510) Environmental Quality M anagem ent 
for Agro-Ecosystems. Fall term . C red it three 
hours. P re requ is ite : som e know ledge  of linea r 
p rogram m ing  and som e know ledge  o f p robab ility , 
o r perm iss ion  of the  ins truc to rs . T im e to  be 
arranged. D. A. H aith and C. A. Shoem aker.
The a pp lica tio n  of system s ana lys is  and m athe­
m atica l eco lo g y  to  p rob lem s in ecosystem  
m anagem ent and env ironm enta l qua lity . T o p ics  
to  be cons ide red  w ill be se lected  from  the  
fo llo w in g : pest contro l, fe rtiliz e r usage, eu troph - 
ica tion , a g ricu ltu ra l waste, so il and w ater 
conserva tion, and p u b lic  p o licy  d e c is io ns  a ffec t­
ing ecosystem  m anagem ent.
685 (504) B iological Engineering Analysis
Fall term . C red it fou r hours. P rerequ is ite : 
consen t o f ins truc to r, o r E ng ineering  IAA351.
M W F 9:05. J. R. Cooke.
Eng ineering  p rob le m -so lv ing  s tra teg ies  and 
te chn iques w ill be exp lo red. The student w ill 
so lve severa l represen ta tive  eng inee ring  p rob ­
lem s w h ich  inhe ren tly  invo lve  b io lo g ica l p rop ­
erties. The m athem atica l m ode ling  w ill em ­
phasize prob lem  fo rm u la tio n  and in te rp re ta tion  
of results. The s tu d e n t’s know ledge  o f fu n d a ­
m ental p r in c ip le s  w ill be ex tens ive ly  u tilized . 
P rinc ip les  o f fe e d ba ck  co n tro l theory w ill be 
app lied  to  b io lo g ica l system s.
700 (601) General Sem inar Fall and spring  
term . M 12:20.
Presentation and d iscu ss io n  o f research and 
specia l deve lopm ents  in a g ricu ltu ra l eng inee ring  
and o the r fie lds .
750 Orientation for Research Fall term . 
C red it one hour. T im e to  be a rranged. R. B. 
Furry.
In troduction  of new ly jo in in g  g radua te  s tudents 
to  departm en ta l research  po licy , p rogram s, 
m e thodo logy, resources, and cand ida te  respon ­
s ib ilit ie s  and o ppo rtun ities .
761 (602) Power and M achinery Sem inar
Spring  term . C red it one hour. S-U g rades only. 
P rerequ is ite : g radua te  s ta tus and p erm iss ion  of 
the  ins truc to r. T im e to  be a rranged. Staff.
S tudy and d iscu ss io ns  of research  and new 
deve lopm ents in a g ricu ltu ra l pow er and 
m achinery.
771 (603) Soils and W ater Engineering  
Seminar. S pring  term . C red it up to  th ree  hours. 
S-U g rades only. P re requ is ite : g radua te  status 
and p e rm iss ion  of ins truc to r. T im e to  be 
arranged. Staff.
S tudy and d iscuss ion  of research  on se lected  
to p ics  in irr ig a tion , d ra inage , e ros ion  contro l, 
and a g ricu ltu ra l hydro logy.
775 (605) A gricultural W aste M anagem ent
Seminar. Fall and sp ring  term s. C red it one 
hour. S-U g rades only. P re requ is ite : g radua te  
s ta tus and p erm iss ion  of ins truc to r. F 2 :30 -4 :00 . 
Staff.
M anagem ent o f a g ricu ltu ra l waste, w ith  em phas is  
on the  phys ica l, chem ica l, b io lo g ica l, econom ic , 
and a esthe tic  requ irem en ts  w ill be s tud ied  and 
d iscussed .
781 (604) A gricultural Structures and Related  
Systems Seminar. S pring  term . C red it one 
hour. S-U g rades only . P re requ is ite : g raduate  
s ta tus and p erm iss ion  of ins truc to r. T im e to 
be a rranged. Staff.
Farm stead p rod u c tio n  prob lem s, w ith  em phasis  
on b io lo g ica l, econom ic , env ironm enta l, and 
s truc tu ra l requ irem ents.
785 (606) B iological Engineering Seminar.
S pring  term . C red it one hour. S-U g rades only. 
P re requ is ite : g raduate  s ta tus and p erm iss ion  of 
ins truc to r. T im e to  be a rranged. N. R. S cott 
and J. R. Cooke.
The in te ra c tio n  of eng inee ring  and b io lo gy  
w ill be exam ined, e sp e c ia lly  the  environm enta l 
aspects o f p lan t, an im a l, and hum an phys io logy  
in o rde r to  im prove com m un ica tions  between 
eng inee rs  and b io log is ts .
Agronomy
Course Page Course Pag (
111 20 470 19
200 17 480 19
301 18 506 19
310 18 602 19
312 20 603 19
315 20 606 19
321 18 607 19
324 18 608 19
331 18 613 20
361 18 614 21
371 20 650 21
401 18 651 21
403 18 661 21
404 18 701 20
405 18 724 20
406 19 760 20
407 19 790 20
410 19 791 20
422 20 792 21
450 19
Soil Science
200 Nature and Properties of Soils Fall or
sp ring  term . C red it fo u r hours. S-U grades 
op tio n a l. P re requ is ite : C hem is try  103, 107, 115, 
or B io lo g ica l S c ience  131. Lectures, M W F 
9:05. Labora tory, M T W Th o r F 2 -4 :2 5  or 
T 8 -10 . Fall term , D. J. Lathw ell. S pring  term , 
T. W. Scott.
A  com prehens ive  in trod u c tio n  to  the  fie ld  of
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so il sc ience  w ith  em phasis  on s c ie n tific  p r in ­
c ip le s  and th e ir  a p p lica tio n  in so lu tio n s  of 
p rac tica l so il m anagem ent p rob lem s.
301 Identification, Appraisal, and Geography  
of Soils. Fall term . C red it fo u r hours. S-U 
g rades o p tio n a l. P re requ is ite : course  200 or 
perm iss ion  of the  ins truc to r. Lectures, M W  F 
10:10. Labora tory W 1 :25 -4 :25 . R. W. A rno ld . 
The so il as a natural body. P rinc ip le s  of 
ide n tifica tion  and c la ss ifica tio n  of geo g ra ph ic  
un its  o f so il and in te rp re ta tio n  o f such un its  fo r 
app lied  ob jec tives . G eography of m a jo r k inds 
o f so il o f North A m erica  in re la tion  to  e nv iro n ­
m ent and cu ltu ra l patte rns. F ie ld  p rac tice  
charac te riz ing , m app ing , and in te rp re ting  
geo g ra ph ica l so il units.
310 Agronomy Literature Fall term . C red it 
one hour. S-U grades o p tio n a l. P re requ is ite : 200 
and 111 or th e ir equ iva len ts . B eg inn ing  g raduate  
s tudents  accep ted  by p erm iss ion  o f the  in ­
s truc to r. Th 12:20. M. J. W right.
In a dd itio n  to  s tudy o f research  and extension  
p erio d ica ls  repo rting  w ork  in agronom y, each 
s tudent w ill review  severa l sc ie n tific  a rtic les  
and prepare  an essay on an app ro p ria te  
su b je c t in agronom y.
321 Soil and W ater Conservation Fall term . 
C red it tw o hours. S-U g rades o p tio n a l. P re­
requ is ite : 200 o r equ iva len t; course  111 is 
recom m ended . M ust be taken w ith  A g ricu ltu ra l 
E ng ineering  321. M W 8. P. J. Zwerm an.
A  s tudy o f the  p rin c ip le s  and p rac tices  used 
in so il and w ater conserva tion . A g ronom ic  
aspects  o f e ros ion  co n tro l, w ater m anagem ent 
and storage, d ra inage , and irr ig a tion  receive  
p rim ary cons ide ra tion .
324 Soil Fertility M anagem ent Fall term . 
C red it th ree  hours. P re requ is ite : 200 o r per­
m iss ion  of the  ins truc to r. M W F 9:05. D. R. 
B ou ld in .
An in teg ra ted  d iscu ss io n  of s o il-p la n t re la ­
tio nsh ip s  w ith  em phasis  on the  so il as a m edium  
fo r root g row th , the  so il as a source  o f m inera l 
nu trien ts  fo r p lan ts , resources requ ired  fo r 
fe rtiliz e r p roduc tion , and the  ro le  o f fe rtilize rs  
in c rop  p roduction .
331 (431) Chemistry of Aquatic Plant Systems.
Fall term . C red it th ree  hours. P re requ is ite : 
B io lo g ica l S c iences 101-102  or 103-104, and 
C hem is try  107-108  or equ iva len t. D iscussion ,
T Th 1 :25 -2 :30 . Labora tory, M to  W 1 :25-4 :25 .
J. H. Peverly.
The chem is try  and p hys io log y  of h ig h e r a qua tic  
p lan ts  w ill be s tud ied  by fo llo w in g  a sequence 
of reactions  from  the  ino rg a n ic  so lid  so lu tion  
and gaseous phases o f the  env ironm ent to  the 
c e llu la r and s u b ce llu la r leve ls o f the  p lants.
The student w ill be expected to  a pp ly  the  basic  
phys ica l and chem ica l concep ts  presented to 
p red ic t e ffects  on a qu a tic  p lan t g row th  and 
m anagem ent. Som e o f these a p p lica tio n s  w ill
be s tud ied  in the  labo ra to ry  and a lso  observed 
in fie ld  s itua tions.
361 (461) Regional Agronom y Studies Fall 
term . C red it fo u r hours. E n ro llm en t lim ited  and 
m ust be approved  by ins truc to r in charge 
d urin g  p re reg is tra tion . P re requ is ite : 111 and 
200 o r equ iva le n t and p erm iss ion  of the  
ins truc to r. D iscuss ion , tw o hours per week,
F 12 :20-2 :15 . Th ree-w eek fie ld -s tu d y  tr ip  d u r­
ing A ugust 1974. F. N. Swader.
S tudy o f so ils , c rops, a g ricu ltu ra l ins titu tions , 
and industries  o f N orthw estern  U nited  States. 
The purpose  is to  g ive  b readth  of unders tand ing  
of the  fie ld  o f agronom y in re la tion  to  a llied  
fie ld s . D uring  the  sum m er fie ld -s tu d y  tr ip , each 
student w ill be requ ired  to  keep com p le te  
notes of bas ic  su b je c t m atte r fo r sem inars, 
d iscu ss io ns , and a ss ignm ents  du rin g  the  fa ll 
sem ester. R ou n d -trip  tra n sp orta tio n  w ill be 
p rov ided  from  Ithaca. S tudents m ust finance  
m eals and lodg ing , costs  o f w h ich  w ill be held 
to  a m in im um .
401 G eography and Appraisal of Soils of the 
Tropics. S pring  te rm . C red it th ree  hours. S-U 
g rades o p tio n a l. Lectures, W  F 12:20. D iscus­
s ion , F 2 :3 0 -4 :25 . S ta ff on tro p ica l so ils . 
C haracte r, p rod u c tio n  po tentia l, and m anage­
m ent requ irem en ts  o f so ils  o f tro p ica l ra in  
fo rests , tro p ic a l savannahs, tro p ic a l deserts, 
and tro p ic a l h igh lands , in c lu d in g  so ils  under 
paddy cu ltu re . Em phasis  is on so il p rope rties  
assoc ia ted  w ith  the  p rin c ip a l k inds  of so il and 
bases fo r th e ir  in te rp re ta tio n  in te rm s of 
p rod u c tio n  po ten tia l and m anagem ent re qu ire ­
m ents. Lectures are used to  in trod u ce  p rin c ip le s  
w hose a p p lica tio n s  are trea ted  by prob lem  
so lv ing , d iscu ss io n , and independen t s tudy of 
the  lite ra tu re . In d iv id u a ls  w ho  have not had 
the  equ iva le n t o f course  200 w ill be expected 
to  becom e fa m ilia r  w ith  e lem enta ry  p rin c ip le s  
o f so il on th e ir  own.
[403 Soil O rganic M atter and Organic Soils
Fall term . C red it tw o hours. O ffered in a lte rna te  
years. P re requ is ite : course  200. T Th 9:05.
J. M. Duxbury. Not o ffe red  in 1974-75.
A  study o f the  nature and p rope rties  o f so il 
o rgan ic  m atter. O rgan ic  so ils  are trea ted  as 
a spec ia l case o f so il o rga n ic  m atte r a ccum u ­
la tion . F ie ld  tr ip  to  be a rranged.]
404 Forest Soils Fall term . C red it tw o hours. 
P re requ is ite : 200. M or T 1 :25 -4 :25 . E. L. Stone. 
Each section  lim ited  to  fifteen  students.
E co logy o f fo res t and w ild la n d  so ils , inc lu d in g  
re la tio n sh ip s  to  so il deve lopm ent, vege ta tion , 
and land use. F irs t ha lf o f the  course  is 
based on loca l fie ld  tr ip s  and exerc ises  tha t 
o ften  w ill not a llo w  re turn  before  5 o r 5:30 p.m .; 
second ha lf co ns is ts  o f lectures and labora to ry 
d em onstra tions .
405 Soil C lay M ineralogy Fall term . C red it 
th ree  hours. G iven in a lte rna te  years. P re­
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requ is ite : 200 and one year each of co lle g e  
chem is try  and physics, o r consen t o f ins truc to r. 
Lecture, T Th 9:05. Labora tory (O p tiona l. One 
c re d it hour), W 2 -4 :2 5 . R. M. W eaver.
A study o f the  m inera ls  found in so ils , w ith  
m ajo r em phasis  on the  s truc tu res , p roperties, 
and ide n tifica tion  of the c lay  m inera ls . Top ics 
w ill be re la ted  to  the  in fluence  o f c lay  m inera ls  
on phys ica l and chem ica l p roperties  of so ils  
w ith  spec ia l re fe rence  g iven to so ils  o f the 
trop ics .
[406 (306) Soil M icrobiology (lectures)
Spring  term . C red it th ree  hours. O ffered in 
a lte rna te  years. P re requ is ite : 200 or M ic ro ­
b io lo gy  290. M W F 10:10. M. A lexander. Not 
o ffe red  in 1974-75.
A  study of the m ajo r g roups  of so il m ic ro ­
organ ism s, th e ir e co lo g ica l in te rre la tionsh ips , 
and the b io ch e m ica l fu n c tio ns  of so il o rgan ism s.]
[407 (307) Soil M icrobiology (laboratory)
Spring  term . C red it one hour. O ffered in a lte rna te  
years. P re requ is ite : concu rren t reg is tra tion  in 
306. T 1 :25 -4:25 . M. A lexander. N ot offered 
in 1974-75.
Labora tory exerc ises conce rned  w ith  the  e c o l­
ogy and b io ch e m ica l a c tiv it ie s  o f so il m ic ro ­
o rgan ism s.]
410 M icrobial Ecology. Spring  term . C red it 
th ree  hours. G iven in a lte rna te  years. Pre­
requ is ite : an e lem enta ry course  in som e face t 
o f m ic rob io logy . M W F 10:10. M. A lexander.
An in trod u c tio n  to the bas ic  p rin c ip le s  of 
m icrob ia l eco logy. A tten tion  is g iven to  the 
behavior, activ ity , and in te rre la tion sh ip s  of 
bacteria , fung i, a lgae, and p rotozoa in natural 
ecosystem s. (A lso  lis ted  as M ic rob io lo g y  492.)
450 Special Topics in Soil S cience Fall and 
sp ring  term s. C red it one to  s ix  hours. S-U 
grades optiona l. U ndergraduates m ust a ttach 
to th e ir p re reg is tra tion  m ateria l, w ritten  per­
m iss ion  from  the  sta ff m em ber w ho  w ill superv ise  
the w ork  and ass ign  the  grade.
The to p ics  to  be trea ted  w ill be arranged at 
the beg inn ing  of each term  fo r ind iv idua l se lf- 
s tudy or fo r g roup  d iscuss ions . T im e to  be 
arranged. Staff.
470 Undergraduate Research in Soil Science
Fall and sp ring  term s. C red it to  be arranged. 
W ritten perm iss ion  from  the  sta ff m em ber w ho 
w ill supervise  the  w ork and ass ign  the grade 
must be a ttached to  p rereg is te red  m ateria l.
T im e to be arranged. Staff.
Independen t research on cu rren t p rob lem s 
se lected  from  any phase of so il sc ience.
480 M anagem ent Systems for Tropical Soils
Fall term . C red it th ree  hours. S-U grades 
op tiona l. P re requ is ite : 200 or 401 or equ iva len t, 
or perm iss ion  of the  ins truc to r. Lectures, W  F 8. 
D iscuss ion  and prob lem  so lv ing , W 2 :30 -4 :25 . 
S taff on tro p ica l so ils.
Physica l, chem ica l, and b io lo g ica l bases fo r 
a dap ting  so il m anagem ent system s fo r crop  
p rod u c tio n  to  the  needs of im po rta n t k inds  of 
tro p ica l so ils . E m phasis  is on com b ina tions  
of p rac tices  fo r m anag ing  so il fe rtility , water, 
and tilth  fo r fo o d -c ro p  p roduc tion . S o ils  of 
con tras ting  p roperties  and env ironm ents  w ill 
be s tud ied .
[506 (406) Use of Soil Inform ation and M aps  
as Resource Inventories Fall term . C red it 
tw o hours. S-U grades o p tio n a l. O ffered in 
a lte rna te  years. T Th 11:15. G. W. O lson. Not 
o ffe red  in 1974-75.
P rinc ip les , p rac tices , and research  te chn iques 
in in te rp re ting  so il in fo rm a tion  and m aps fo r 
p lann ing , deve lop ing , and using  areas o f land.]
602 (402) Chem ical M ethods of Soil Analysis
S pring  term . C red it th ree  hours. P re requ is ite : 
200 and C hem is try  236 or th e ir equ iva len t.
T Th 1 :25 -3 :30 . M. Peech.
Lectures and labo ra to ry  d em onstra tions  des igned  
to  fa m ilia rize  the  student w ith  d iffe re n t chem ica l 
te ch n iq u es  fo r s tudy ing  so ils.
603 (503) Morphology, Genesis, and Classifi­
cation of Soils S pring  term . C red it three 
hours. O ffered in a lte rna te  years. P re requ is ite : 
g radua te  s ta tus o r p erm iss ion  of the  ins truc to r. 
T Th S 10:10. R. W. A rno ld .
P rinc ip les  of so il c lass ifica tio n , reac tions and 
processes of so il genesis , and deve lopm ent 
and s ign ifica nce  of m a jo r g roups  o f so ils  o f 
the  w orld . One a ll-d ay  fie ld  tr ip  on a date  to  
be arranged.
606 (506) Advanced Soil M icrobiology. Fall
term . C red it one hour. O n ly S-U g rades fo r 
g radua te  s tudents. P re requ is ite : 406 o r per­
m iss ion  to  reg is te r. T 12:20. M. A lexander. 
D iscuss ions of cu rren t to p ics  in spec ia l areas 
of so il m ic rob io lo g y . P a rticu la r a tten tion  is g iven 
to  b io ch e m ica l p rob lem s in m ic rob ia l eco logy.
607 (507) Soil Physics, Lectures Fall term . 
C red it th ree  hours. O ffered in a lte rna te  years. 
P re requ is ite : 200 and one year o f co lle g e  
phys ics  or p erm iss ion  of the  ins truc to r. M W F 
11:15. R. D. M ille r.
A study of p hys ica l p rope rties  and processes 
o f so il, w ith  em phas is  on bas ic  p rin c ip le s .
608 (408) Soil Physics Laboratory Fall term . 
C red it two hours. O ffered in a lte rna te  years. 
S ections lim ited  to  m axim um  o f e ig h t s tudents 
or m in im um  of four. One lec ture  period  each 
w eek to  be a rranged. Labora tory, Th 1 :25 -4 :25 , 
o r as arranged. R. D. M ille r.
Labora to ry p rocedu res  and exerc ises in so il 
physics.
650 (550) Research Orientation and Perspec­
tive. S-U g rades optiona l.
See A gronom y— C rop  Science.
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[701 (501) Soil Chemistry. Fall term . C red it 
th ree  hours. O ffered in a lte rna te  years. Pre­
requ is ite : 200 and a one-year course  in 
introduct.ory p hys ica l chem is try , o r consen t o f 
the  ins truc to r. T Th S 10:10. M. Peech. Not 
o ffe red  in 1974-75.
C hem ica l co m po s itio n  and chem ica l p rope rties  
of so ils , w ith  em phas is  on ion ic  e q u ilib r ia  in 
so ils .]
[724 (524) Soil Fertility, Advanced Course
S pring  term . C red it th ree  hours. O ffered in 
a lte rna te  years. P re requ is ite : g radua te  status, 
m a jo r o r m inor in agronom y o r p erm iss ion  of 
ins truc to r. T Th S 9:05. D. R. B ou ld in . Not 
o ffe red  in 1974-75.
A  study o f se lected  to p ics  in s o il-p la n t fe rtiliz e r 
re la tio n sh ip s  w ith  em phas is  on concep ts  of 
so il fe rtility , in te rp re ta tio n  of experim enta l data, 
and so il- fe r tiliz e r chem is try .]
760 (560) Graduate Research in Soil Science.
Fall and sp ring  term s. By a rrangem ent. Not 
open to  underg radua tes. A ll m em bers o f the  
g radua te  Field.
790 (690) G eneral Agronomy Sem inar Fall 
and sp ring  te rm s. W ithout c re d it. Required of 
g radua te  s tudents  m a jo ring  o r m ino ring  in the  
departm en t. A lte rna te  w eeks. T  4:30.
791 (691) Soil Science Sem inar Fall and 
sp ring  term s. W ithou t c re d it. R equ ired  of s tu ­
dents w hose  m a jo r o r m inor su b je c t is so il 
sc ience . T im e to  be arranged.
Special Studies of Problem s of A griculture in 
the Tropics (In ternational Agricultural D evel­
opment 602).
Crop Science
111 Introduction to Crop Science Fall o r 
sp ring  term . C red it fo u r hours. Open to  a ll 
c lasses b eg inn ing  w ith  firs t-se m e s te r fre s h ­
men. Lectures, M W  F 10:10. Fall labora tory,
M T W o r Th 1 :25 -4 :25 ; sp ring  labora tory,
T W  Th or F 1 :25 -4 :25 . Fall term , R. L. O bendorf; 
sp ring  term , R. F. Lucey.
P rinc ip les  of fie ld  c rop  g row th , deve lopm ent 
and m aturation , spec ies  recog n ition , so il and 
c lim a tic  adap ta tions, lim ing  and m inera l 
nu trition , weed and pest contro l, c ro pp in g  
sequences, m anagem ent system s, and c rop  
im provem ent are cons ide red . Feed crops  fo r 
lives tock  and food and fib e r c rops  inc lu d in g  hay, 
s ilage, pasture, g ra in , p ro te in  and o il c rops 
are em phasized. F ie ld  tr ip s  (one or two) to  
observe and s tudy experim enta l m ethods and 
p rocedu res a n d /o r  farm  ope ra tions are held 
du ring  labo ra to ry  pe riods un til 5.
312 Feed Crops. S pring  term . C red it fou r 
hours. P re requ is ite : an in trod u c to ry  course  
in c ro p  p roduc tion . A course  in lives tock  fe e d ­
ing is recom m ended . M W F 8. D iscuss ion , T 
9:05. G. W. Fick.
The p rod u c tio n  and m anagem ent o f c rops  
used fo r lives tock  feed is co ns id e red  in term s 
o f estab lishm en t, g row th , m a in tenance , harvest­
ing, and p reserva tion . Forage g rasses, fo rage  
legum es, and co rn  are em phas ized ; and 
co ns id e ra tio n  is g iven  to  th e ir va lue  as live ­
s to ck  feed in te rm s o f energy, p ro te in , and 
o the r n u trit io n a l com ponents .
315 W eed Science. S pring  term . C red it 
th ree  hours. G raduate  s tudents  may re g is te r 
on ly  by pe rm iss ion . P re requ is ite : 111 and 
200, B io lo g ica l S c iences 103-104  o r the 
equ iva len t. P rio r o r s im u lta n e ou s  courses in 
o rg a n ic  ch em is try  o r p la n t phys io log y  w ou ld  be 
des irab le . Lectures, T Th 8. Labora tory, M 2 -4 :2 5 . 
W. B. Duke.
P rinc ip le s  o f weed sc ien ce  are exam ined. 
E m phasis  is g iven  to  (a) w eed eco logy; (b) 
ch em is try  o f h e rb ic id e s  in re la tion  to  e ffects  
on p lan t g row th ; and (c) co n tro l o f w eeds 
in a ll c rops. Labora to ry  covers id e n tifica tio n  
of w eeds and phys io log y  o f h e rb ic id e  action .
361 (461) Regional Agronomy Studies See
A gronom y— S oil Sc ience.
371 (471) Undergraduate Research in Crop
Science. Fall and sp rin g  term s. C red it to  be 
a rranged. W ritten  pe rm iss ion  from  the  sta ff 
m em ber w ho  w ill supe rv ise  the  w o rk  and assign  
the  grade  m ust be a ttached  to  p re reg is tra tion  
m ate ria l. T im e to  be a rranged. Staff. 
Independen t research  on cu rren t p rob lem s 
se lec ted  from  any phase o f c ro p  sc ience .
422 Trop ical Agriculture. S pring  term . C red it 
th ree  hours. P re requ is ite : a course  covering  
e lem enta ry  botany and p erm iss ion  o f ins truc ­
to r. M W F 10:10. H. A. M acD ona ld .
D esigned  to  p rov ide  som e know ledge  and 
unde rs tand ing  o f the  tro p ic a l env ironm en t and 
its a g ricu ltu re . T o p ics  covered inc lu d e  the  a g ri­
cu ltu re , p r in c ip a l crops, c ro pp in g  prac tices , 
and p rob lem s o f the  tro p ic s  and sub tro p ics . 
P a rticu la r stress is g iven to  (a) a g ricu ltu ra l 
eco logy; (b) a g ricu ltu ra l patterns, tra d itions , 
and p rob lem s; (c) econ o m ic  c rops, th e ir botany, 
adap ta tion , cu ltu ra l requ irem ent, im provem ent, 
m anagem ent, p ro tec tion , p rod u c tio n , and use, 
and (d) resources, lim ita tio ns , and o p p o rtu ­
n itie s  fo r tro p ic a l a g ricu ltu ra l deve lopm en t and 
im provem ent. In d e penden t s tudy in specia l 
a reas of in te res t is encou raged  and fa c ilita te d . 
Lectures supp lem en ted  by illu s tra tion s , d em o n ­
s tra tions, and d iscuss ions .
613 (513) Crop Ecology Fall term . C red it 
tw o hours. O ffered in a lte rna te  years. P re­
requ is ite : 111, 200, and B io lo g ica l S c iences 240. 
C lass m eetings to  be tw ice  w eek ly  fo r  last 
ten w eeks of sem este r fo r tw o hours per 
m eeting . T im es to  be a rranged. R. B. M usgrave. 
A  s tudy o f spec ia l te ch n iq u es  used to  ob ta in
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and analyze p h ys io log ica l data  on c rop  p lan t 
responses to  env ironm enta l co nd itio ns  occurring  
in the  fie ld .
614 (514) Grasslands and Grassland Research
Fall term . C red it th ree  hours. O ffered in 
a lte rna te  years. P re requ is ite : 111, 200, and 
B io lo g ica l S c iences 240, o r th e ir equ iva len ts, 
and perm iss ion  of ins truc to r to  reg is te r. M W F 
9:05. H. A. M acD ona ld .
A  study o f e co lo g ica l fac to rs  underly ing  the 
deve lopm ent, m a in tenance, p roduc tion , and 
m anagem ent o f d iffe re n t g rass land  types fo r 
various uses, and the  p rin c ip le s  and p rac tices  
of g rass land  and fo rage  cro p  investiga tions. 
G rassland species, types, and assoc ia tions  w ill 
be d iscussed  in re la tion  to  adap ta tion , p ro ­
duction , and use. E m phasis w ill be on research 
m ethods and tech n iq u es  in the  study of 
tem pera ture , tro p ica l and arid  region , g rass lands.
650 (550) Research Orientation and Perspec­
tive. Fall term . C red it tw o hours. S-U grades 
o p tiona l. T Th 10:10. W ill not be o ffe red  fo r 
less than seven students. H. A. M acD ona ld . 
Fam ilia rizes s tudents  w ith  the  ph ilosophy, 
o rgan iza tion , m ethod, and co nd u c t o f research ; 
and p rov ides in fo rm a tion  and p rac tice  in 
p lann ing , o rgan iz ing , w rit in g , and oral p re ­
sentation of results. The la tte r part o f the  course  
w ill deal w ith  the  reporting  o f research 
p rogress and resu lts  in re la tion  to  g raduate  
study, sem inar p resen ta tion, and thes is  p rep a ­
ration. A ctive  s tudent p a rtic ip a tion  is requ ired.
651 (451) Special Topics in Crop Science
Fall and sp ring  term s. C red it one to  s ix  hours. 
S-U grades op tiona l. U nderg raduates must 
a ttach  to  th e ir p re reg is tra tion  m ateria l, w ritten  
perm iss ion  from  the  sta ff m em ber w ho w ill 
superv ise  the  w ork and ass ign  the  grade. T im e 
to  be arranged. Staff.
The to p ic  to  be trea ted  w ill be arranged at the 
b eg inn ing  of each term  fo r ind iv idua l se lf-s tudy  
or fo r g roup  d iscuss ions.
661 (561) Graduate Research in Crop Science
Fall, sp ring , and sum m er term s. By a rrange ­
ment. N ot open to  underg radua tes. A ll m em bers 
of the  g raduate  Field.
790 (690) General Agronomy Seminar W ith ­
out cred it.
See A gronom y— Soil Science.
792 (692) Crop Science Sem inar Fall and 
sp ring  term s. W ithout c red it. R equired of 
s tudents w hose m ajo r o r m ino r su b je c t is c rop  
sc ience. T im e to  be arranged.
Forages of the Tropics for Livestock Produc­
tion (Anim al Science 403)
Special Studies of Problem s of A griculture in 
the Tropics (In ternational Agricultural D evel­
opment 602)
Animal Sciences Program Area
Inc ludes  courses in the  D epartm en t o f P ou ltry  
S c ience  and the  D epartm en t o f A n im a l Science.
C ourse Page Course Page
100 21 411 25
105 21 415 25
112 25 419 23
220 24 420 24
221 23 421 24
230 22 422 24
241 22 427 24
250 23 428 24
251 23 429 24
260 22 430 24
265 22 451 24
290 23 490 23
311 25 500 26
321 23 502 26
330 22 503 26
350 23 504 26
352 23 505 26
365 22 511 25
370 22 512 25
380 22 513 26
390 26 520 24
395 26 601 26
396 26 609 26
400 22 610 25
402 26 619 26
403 22 620 24
410 25
100 Introductory Anim al S cience Fall term . 
C red it th ree  hours. S-U g rades optiona l. 
Lectures, W F 10:10. Laboratory, T Th or F 
2 -4 :2 5 . J. M. E llio t.
D esigned to  acqu a in t the  beg inn ing  s tudent 
w ith  the deve lopm ent, scope , econ o m ic  im ­
portance , p rob lem s, and language  o f the 
lives tock  industry . A ll co m m erc ia lly  im po rtan t 
c lasses of farm  an im a ls  are cons ide red  w ith  
em phas is  on d a iry  ca ttle , beef ca ttle , sheep  and 
sw ine. The p lace  o f the  b io lo g ica l sc iences  in 
a ra p id ly  ch an g ing  an im a l a g ricu ltu re  is 
stressed. The in ten t is to  g ive ins ig h t into 
o pp o rtu n itie s  in the  fie ld  and to  serve as an 
in trod u c tio n  to  subsequen t spec ia lized  courses.
105 Contem porary Perspectives of Anim al
Science. S pring  term . C red it one hour. S-U 
g rades o p tio n a l. P re requ is ite : an in te rest in 
an im a l sc ience . T 1:25, W  10:10, W  12:20. 
Taught by the entire  facu lty  o f the D epartm ent 
o f A n im a l S cience.
A  fo rum  fo r s tudents and fa cu lty  to  d iscu ss  
the  con tem pora ry  and fu tu re  ro le  o f an im a ls  
in re la tion  to  the  needs of man. S ections 
co n ta in ing  abou t 15 s tudents  w ill m eet w eekly  
w ith  one facu lty  m em ber. In fo rm a l d is c u s ­
sion w ill be em phasized fo llo w in g  short p re ­
senta tions by facu lty  and g raduate  s tudents 
w ith  spec ia l com pe tence  in the  to p ic  o f the 
week.
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230 (Poultry Sci 100) Introduction to Poultry 
Science. Spring  term . C red it th ree  hours. 
Lecture, T Th 11:15. Labora tory, W  2 -4 :2 5 .
On the  severa l days w hen the re  are fie ld  trips, 
a longer- W ednesday session may be necessary. 
R. E. Austic .
D esigned  to  a cqu a in t the  s tudent w ith  the 
scope  o f the  pou ltry  industry  w ith  em phasis  
on the  p rin c ip le s  o f avian b io lo gy  and th e ir 
a p p lica tio n  in the  va rious  phases of pou ltry  
p roduction .
241 Applied Livestock Selection and M eat 
Evaluation: Beef Cattle, Sheep, and Swine
Fall term . C red it tw o hours. P re requ is ite : 100 
o r p erm iss ion  to  reg is te r. Lecture  and lab o ­
ra tory periods, W  2 -4 :2 5 . J. I. M ille r  and
G. H. W e lling ton .
P ractica l a pp lica tio n  o f the  va rious  m ethods 
used in de te rm in ing  the  u tility  va lue  of 
m arket and breed ing  c lasses o f m eat an im a ls  
and carcasses. G rad ing  s tandards , meat 
qua lity  and y ie ld  facto rs, b reed ing  records, 
perfo rm ance, and p rogeny tests  are c o n ­
s ide red . A one-day fie ld  tr ip  is taken to  study 
m arket and consum er a c c e p ta b ility  o f m eat 
p roducts.
260 Beef Cattle. S pring  term . C red it th ree  
hours. P re requ is ite : 100 o r p erm iss ion  to reg iste r. 
Lectures, T Th 10:10. Laboratory, M 2 -4 :2 5 .
J. I. M ille r.
The m anagem ent, feed ing , b reed ing , se lec tion , 
and m arketing  p rob lem s invo lved in the  beef- 
ca ttle  en te rprise  are em phasized. A one-day 
fie ld  tr ip  is taken to  s tudy successfu l beef 
p rod u c tio n  m ethods.
265 Horses. S pring  term . C red it tw o hours. 
P re requ is ite : 100 o r perm iss ion  to  reg iste r. 
Lecture, Th 9:05. Laboratory, Th 1 :25 -4 :25 .
H. F. H intz and J. E. Lowe.
S e lection , m anagem ent, feed ing , b reed ing , 
tra in in g , and m arketing  o f l ig h t horses.
[330 (Poultry Sci 280) Poultry Farm M an­
agem ent. Fall term . C red it th ree  hours.
O ffered in a lte rna te  years. Not open to  fre sh ­
men. Lecture, T Th 10:10. R ice 101. Labora tory, 
W 2 -4 :2 5 . G. H. Thacker. N ot o ffered 1974-75. 
P rac tica l and business m anagem ent p rob lem s 
o f the  com m erc ia l pou ltry  farm  and industry  
w ill be s tud ied . A ssigned  farm  stud ies. F ie ld 
trips , one or m ore over-n igh t, w ill be taken.]
365 Seminar on Horse Production Fall 
term . C red it tw o hours. P re requ is ite : 112, 220, 
221, and 265, o r equ iva len t. E n ro llm en t lim ited  
to  e igh teen  students. F 1 :25 -4 . D iscuss ion  
period  to  be a rranged. H. F. H intz; J. E. Lowe, 
and S. W. Sabin.
D iscuss ion  of the  m anagem ent o f va rious types 
o f horse en te rp rises  such as the  b reed ing  
farm , tra in in g  s tab le , and rid in g  s tab le . One 
a ll-d a y  fie ld  tr ip  w ill be taken.
370 Swine. Fall te rm . C red it th ree  hours. 
P re requ is ite : 100; 112, 220 and 221 a lso  recom ­
m ended. Lectures, T Th 11:15. Labora to ry and 
d iscu ss io n  pe riods  a lte rna te  M 1 :25 -4 :25 . The 
labo ra to ry  and d iscu ss io n  period  is o ffe red  
on a lte rna te  M ondays a rranged so s tuden ts  can 
take  380 co ncu rre n tly . W. G. Pond.
The c h a ra c te ris tics  o f sw ine  and th e ir  b reed ­
ing, feed ing , m anagem ent, and se lec tion . 
Labora to ry and d iscu ss io n  pe riods are des igned  
to  g ive  the  s tu d e n t a p rac tica l know ledge  of 
the  p ig  as an an im a l and of co m m erc ia l sw ine  
p rod u c tio n  prac tices .
380 Sheep. Fall term . C red it th ree  hours. 
P re requ is ite : 100; courses 112, 220, and 221 
a lso  recom m ended . Lectures, T Th 10:10. 
Labora to ry  and d iscu ss io n  pe riods  a lte rna te  
M 1 :25 -4 :25 . The labo ra to ry  is g iven on 
a lte rna te  M ondays arranged  so studen ts  can 
take 370 co ncu rre n tly . D. E. Hogue.
The b reed ing , feed ing , m anagem ent, and 
se le c tio n  o f sheep. Lectures and labo ra to ry  are 
d es igned  to  g ive  the  student a p rac tica l 
know ledge  o f sheep  p rod u c tio n  as w e ll as the 
s c ie n tif ic  b ackg round  fo r im proved p rac tices .
400 Livestock Production in Warm Clim ates
S pring  term . C red it th ree  hours. P re requ is ite : 
112, 220, and 221 o r pe rm iss ion  o f the  
ins truc to r. Lectu res and d iscu ss io ns , T Th 
10:10-12 :05 . R. E. M cD ow ell.
Deals w ith  fa c to rs  in h ib it in g  e ffic ie n t lives tock  
p rod u c tio n  and som e o f the  po ten tia l ro les 
an im a ls  can fu lf ill as sources of food , power, 
and fib e r in the  tro p ic a l a reas o f the  w orld .
[403 Forages of the Tropics for Livestock  
Production. S pring  term . C red it th ree  hours. 
P re requ is ite : a course  in c rop  p rod u c tio n  and 
in live s to ck  n u tritio n  and perm iss ion  o f the 
ins truc to r. Lectures, M Th 12:20. D iscuss ion  
M 1:25. L. V. C row der and others. N ot o ffe red  
1974-75.
A review  of the  na tu ra lized  g rass lands sown 
pastures and fo d d ers  o f the  tro p ic s  and th e ir 
u tiliza tio n  fo r g raz ing  and lives tock  feed ing . 
A g ron o m ic  c h a ra c te ris tics  o f g rasses and 
legum es, pastu re  m anagem ent, co n d u c t of 
g raz ing  tr ia ls , and system s o f m anagem ent 
fo r  lives tock  w ill be cons ide red . N u tritive  va lue  
of tro p ica l fo rages and d ig e s tib ility  s tud ies  are 
inc lu d ed .]
Poultry Hygiene and Disease (Veterinary 255)
Fall term . C red it tw o hours. O ffered in a lte rna te  
years. P re requ is ite : B io lo g ica l S c iences 290 or 
290A, and p erm iss ion  of the  ins truc to r. Th 
2 -4 :2 5 . V e te rina ry  C o llege . S. B. H itchner.
The nature of the  in fec tio u s  and p a ra s itic  d is ­
eases of p ou ltry  and the  p rin c ip le s  o f hyg iene  
a p p lic a b le  to  p ou ltry  fa rm ing  fo r the  p revention  
and co n tro l o f d iseases.
Health and Diseases of Anim als (Veterinary  
475). S pring  term . C red it th ree  hours. Not
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open to firs t-ye a r s tudents  o r to  those  w ho 
have had no course  in an im al husbandry. 
Lectures, M W F 11:15. C. E. Hall.
The causes and the  nature of the  com m on 
d iseases of lives tock  are d iscussed . E m phasis 
is p laced  on the  p reven tion  and con tro l of 
anim al d iseases.
Special Studies on Problem s of Livestock 
Production in the Tropics (In ternational Agri­
culture 602).
Meats
290 M eat and M eat Products. Fall o r sp ring  
term . C red it th ree  hours. Lectures, T  Th 9:05. 
Laboratory, fa ll term , M T o r Th 1 :25 -4 :25 ; 
sp ring  term , M T o r W  1 :25-4 :25 . J. R. S touffer. 
The hand ling  of red m eat and pou ltry  fo llo w in g  
slaugh te r. C om pos ition , postm ortem  changes, 
and o rga n o le p tic  changes o f m eat w ill be 
d iscussed . A lso  inc ludes  packag ing , p reserva ­
tion, deve lopm ent o f new products, and 
m erchand is ing  o f meat, pou ltry , eggs, and fish. 
F ie ld tr ip s  to com m erc ia l p lan ts w ill be taken.
490 Science and Technology of Meat, and 
Eggs Spring  term . C red it th ree  hours. Pre­
requ is ite : 290 or perm iss ion . Lecture, T Th 11:15. 
Laboratory, Th 1 :25 -4 :25 . G. H. W e lling ton  
and staff.
The ch ara c te r o f m uscle  as a food, m uscle 
structu re , m eat p rod u c t fo rm u la tio n s  and p ro ­
duction , m ethods fo r m e a t-p ro d u c t qua lity  
contro l, p roduct testing , and im proved meat 
packag ing . The basic  p rin c ip le s  o f meat 
preserva tion, p rocess ing , and m eat-p roduct 
deve lopm ent th rough  labo ra to ry  dem onstra tion  
and p rac tice  in the p ilo t m eat p lan t in 
M orrison Hall.
Dairy Husbandry
250 Dairy Cattle. Fall term . C red it th ree  hours. 
S-U grades o p tiona l. Lecture, T Th 10:1.0. Labo­
ratory, M or Th 2 -4 :2 5 . G. H. S chm id t.
C overs the trends in the  industry , s tudy o f the 
breeds, fac to rs  in b reed ing  and deve lopm ent 
o f da iry  ca ttle , m ilk  secre tion  and m ilk ing  m eth ­
ods, nu tritive  requ irem ents  o f cows and feed ing  
program s, ca lf ra is ing  system s, d isease  pre­
vention , m anagem ent, and record  keeping 
systems.
251 Dairy Cattle Selection and Type Evalua­
tion. Spring  term . C red it th ree  hours. Labo­
ratory, W 1 :25-5 :30 . One hour lec ture  to  be 
arranged at the  m ost conven ien t tim e  possib le . 
One S aturday trip . G. W. T rim berger.
In troduction  to the  se lec tion  and type evalua tion  
of a ll b reeds o f d a iry  ca ttle . E m phasis  on herd 
im provem ent th rough  h igh  p rod u c tio n  and 
confo rm ation  ch a ra c te ris tics  fo r p rac tica l type 
to ach ieve  w ea ra b ility  fo r h igh  life tim e  p ro ­
d uc tio n . E ducationa l lectures, dem onstra tions, 
and p rac tice  sessions inc lu d e  p lanned tr ip s  to 
ou ts tand ing  herds in the  state.
350 Dairy Cattle Production and M anagem anl.
S pring  term . C red it th ree  hours. P re requ is ite :
112 and 220. Lectures, T Th 11:15. Labo­
ratory, T 1 :25 -4 :25 . G. H. S chm id t; G. W. 
T rim berger.
D esigned fo r s tudents  w ho  have an extensive  
in te res t in d a iry  ca ttle  p rod u c tio n  and 
m anagem ent. A na lys is  o f d a iry  ca ttle  b reed ing , 
hous ing , and m anagem ent system s; d eve lo p ­
m ent o f feed ing  system s fo r econ o m ica l p ro ­
d uc tio n ; and s tudy of the  p rin c ip le s  of m ilk  
sec re tion  and m ilk ing  procedures, inc lu d in g  
e va lua tion  of m ilk ing  system s. C ons idera tion  
w ill be g iven to  the  a p p lica tio n  o f m odern  
te ch n o lo gy  in these areas in c lu d in g  farm  v is its  
to  observe  th is  tech n o lo gy  in opera tion,
352 Advanced Dairy Cattle Selection. Fall
term . C red it th ree  hours. P re requ is ite : 251. 
R eg istra tion  by perm iss ion . P rac tice  hours to  
be a rranged. G. W. T rim berger.
In tended p rim a rily  to  g ive a d d itio na l tra in in g  
in com para tive  ju d g in g  to  successfu l s tudents 
o f 251. M em bers of the  c lass  are se lec ted  to 
represen t the  ins titu tio n  in in te rco lle g ia te  
ju d g in g  com pe titions .
Animal Breeding and Genetics
221 Introductory Anim al Genetics Spring  
term . C red it th ree  hours. P re requ is ite : One year 
o f c o lle g e  b io logy . Lectures, T Th 12:20. Labo­
ratory, W Th or F 2 -4 :2 5 . R. L. Quaas. 
In tro d u c tion  to  the  b reed ing  o f large  anim a ls. 
Basic  g ene tic  p rin c ip le s , h e rita b ility  o f 
quan tita tive  tra its , es tim ation  of b reed ing  va lue, 
p rogeny tes ting , inb reed ing , c ro ss -b re e d in g , 
letha l genes, g ene tic  res is tance  to  d isease.
321 Sem inar on G enetics of the Horse
S pring  term . C red it one hour. P re requ is ite :
265 or perm iss ion . Course 221 or B io lo g ica l 
S c iences 281 recom m ended . T im e to  be 
a rranged. L. D. Van V leck  and staff.
D iscuss ion  of gene tics  of the  horse w ith  spe ­
c ia l re fe rence to  inb reed ing  and se lec tion  fo r 
q uan tita tive  tra its .
419 (Poultry Sci. 419) Anim al Cytogenetics
S pring  term . C red it th ree  hours. P re requ is ite : 
G ene tics  281 o r An im a l S c ience  221, o r the 
e qu iva len t. Lecture, M W 10:10. Labora tory,
M or T 2 -4 :2 5 . A lte rna tes  w ith  C ytogene tics  440. 
S. E. B loom .
D eals w ith  the  causes and p heno typ ic  e ffects  
o f ch rom osom a l abe rra tions  in h ig h e r an im a ls. 
The e ffects  o f ch rom osom e abn o rm a litie s  on 
em bryo deve lopm ent, postnata l g row th , and 
behav io r are cons ide red . Specia l a tten tion  is 
g iven to  gene tic , p h ys io log ica l and env iron ­
m ental va riab les  tha t may cause m e io tic  and
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m ito tic  abno rm a litie s . C ytogene tic , cy tochem ica l 
and cy to p h o tom e tric  tech n iq u es  are d iscussed  
and dem onstra ted .
420 Quantitative Anim al G enetics Fall term . 
C red it th ree  hours. Lecture, T Th 11:15. Labo­
ratory, W o r F 2 -4 :2 5 . L. D. Van V leck.
A  cons id e ra tio n  o f the  p rob lem s invo lved in 
the  im provem ent o f an im a ls, e sp e c ia lly  farm  
anim a ls, th rough  the  a p p lica tio n  of the  theory 
o f q uan tita tive  gene tics  w ith  em phasis  on 
the  se le c tio n  index.
421 Sem inar in Anim al G enetics Fall term . 
C red it one hour. M ust be taken co ncu rre n tly  
w ith  420. T im e to  be arranged. L. D. Van V leck  
and staff.
S ections w ill be arranged  d epend ing  on in ­
te res ts  o f s tudents  to  d iscu ss  a p p lica tio n  of 
p rin c ip le s  of q uan tita tive  g ene tics  and anim al 
b reed ing  to  s p e c ific  types of an im als, e.g., da iry , 
m eat, and horses.
422 Research Techniques in Quantitative  
Anim al Genetics. Fall term . C red it one hour. 
P re requ is ite : 420 (m ay be taken concu rren tly ). 
T im e to  be a rranged. L. D. Van V leck.
An in trod u c tio n  to  m ethods of research  in 
quan tita tive  g ene tics  and an im a l b reed ing  in ­
c lu d in g  es tim a tion  o f h e rita b ility , repea tab ility , 
and g en e tic  and phe n o typ ic  co rre la tions .
430 Livestock Im provem ent through Artificial 
Breeding. S pring  term . C red it fo u r hours.
A lso  open to  uppe r c lassm en and g radua te  
s tudents. P re requ is ites: 220, 221 or e qu iva ­
lent, and p erm iss ion  of ins truc to r. Lecture,
T 10:10. R ecita tion  to  be a rranged. Laboratory,
T and F 2 -4 :2 5 . R. W. Bratton.
An extensive  and in tensive  s tudy of the a rtific ia l 
b reed ing  industry  and the  p hys io log ica l and 
g en e tic  p rin c ip le s  used to  m axim ize  im prove ­
m ent o f the  g en e tic  tra its  o f e conom ic  im po r­
tance  in farm  live s to ck  p roduction . The 
labo ra to ries  w ill p rov ide  o p p o rtu n ity  fo r s tu ­
dents to  ob ta in  co ns id e rab le  ind iv id u a l e xpe ri­
ence in both the  p h ys io log ica l and gene tic  
te ch n iq u es  th a t are re levant to  both the  m ale 
and the  fem a le  aspects  o f a r tific ia l b reed ing  
in a ll c lasses o f la rge  farm  an im a ls . Sm all 
labo ra to ry  an im a ls  w ill a lso  be used. The course  
w ork  requ ires  a very h igh  level o f pa rtic ip a tion  
by the  student.
520 Experim ental M ethods in Quantitative  
G enetics and Anim al Breeding Fall term . 
C red it th ree  hours. P re requ is ite : S ta tis tics  and 
B iom etry 417, and e ithe r S ta tis tics  and B iom etry 
517, o r a course  in m a them atica l s ta tis tics .
T im e to  be a rranged. C. R. Henderson.
E stim ation  o f g en e tic  and environm enta l 
param ete rs requ ired  to des ign  e ffic ien t se le c ­
tion  program s. P a rticu la r em phasis  is g iven to  
in te rp re ta tion  of experim enta l and survey data 
w ith  unequal subc lass  num bers and to  p re d ic ­
tion  o f g en e tic  p rog ress resu lting  from  a lte rn a ­
tive  se le c tio n  m ethods.
620 Sem inar in Anim al Breeding. Fall and 
sp ring  term . C red it one hour. Open to  
g radua te  s tudents  w ith  m a jo r o r m ino r in an im a l 
b reed ing . T im e to  be a rranged.
Animal Physiology
220 Anim al Reproduction and Developm ent
Fall term . C red it th ree  hours. P re requ is ite : A 
year o f c o lle g e  b io lo g y  or a n im a l sc ience . 
L im ited  to  36 s tudents  per labo ra to ry  section . 
Lectures, T Th 9:05. D em onstra tion  and lab o ­
ratory, M T W Th o r F 2 -4 :2 5 , o r T 10 :10-12 :35 , 
o r W  12:20-2 :30 , o r F 11 :15-1 :25 . R. H. Foote. 
An in trod u c tio n  to  the  com para tive  ana tom y and 
phys io logy  of re p ro d u c tion  of farm  anim a ls.
The life  cyc le  from  fe rtiliza tio n  o f ova th rough  
deve lopm en t and g row th  o f sexua lly  m ature 
in d iv id u a ls  w ill be s tud ied , w ith  e m phas is  on 
p hys io log ica l m echan ism s invo lved, re levant 
gen e tic  co n tro l, and the  a p p lica tio n  to  fe r tility  
regu la tion  and im provem en t o f an im a l p op u ­
la tions. An a u d io -tu to ria l labo ra to ry  is ava ilab le  
fo r independen t s tudy and to  p repare  fo r 
labo ra to ry  experim ents.
427 Fundam entals of Endocrinology Fall 
term . C red it fo u r hours. P re requ is ite : a course  
in hum an or ve te rina ry  phys io logy , o r by per­
m iss ion . Lecture, T Th S 10:10. Labora tory, T or 
Th 1 :25 -4 :25 . W. Hansel.
The phys io logy  o f the  end o crine  g la n d s  and 
the  ro les p layed by each horm one in the  
regu la tion  of norm al body p rocesses. The 
labo ra to ry  w ork  co ns is ts  o f a se ries  o f expe ri­
m ents des igned  to  illu s tra te  the  bas ic  p rin ­
c ip le s  of end o crino log y .
428 (Poultry Sci 425) Com parative Physi­
ology ot Reproduction of Vertebrates Spring  
term . C red it tw o hours. P re requ is ite : An im a l 
S c ience  427 o r consen t o f ins truc to r. Lecture,
W F 1:10. A. van T ienhoven.
Sex and its m an ifes ta tions . N eu roendocrino logy, 
e nd o c rin o lo g y  o f re p ro d u c tion , sexual be ­
havior, gam etogenesis , fe rtiliza tio n , em bryon ic  
deve lopm ent, ov ipa rity , v iv ip a rity , env ironm en t 
and rep ro d u c tion , n u tritio n  and re p ro d u c tion .
429 (Poultry Sci 425A) Reproductive  
Physiology of Vertebrates (Laboratory) Spring  
term . C red it tw o hours. P re requ is ite : A n im al 
S c ience  428 or co -re g is tra tio n  in A n im a l S c ience  
428 o r consen t o f ins truc to r. T im e to  be 
a rranged. O rgan iza tion  m eeting Friday 2:30.
A. van T ienhoven.
The labo ra to ry  p rov ides s tudents  w ith  an 
o p p o rtu n ity  to  des ig n  and execu te  ind e p en d e n tly  
experim ents, w ith  lim ited  ob jec tives .
451 Physiology and Biochem istry of Lactation
S pring  term . C red it th ree  hours. Lecture, T Th 
9:05. Labora tory, Th 2 -4 :2 5 . G. H. S chm id t.
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A natom y of the  m am m ary g land , the  phys io ­
log ica l m echan ism s of m ilk  secre tion , and 
b io ch e m ica l syn thes is  o f m ilk  constituen ts  in 
labora to ry and farm  anim als.
610 Sem inar in Anim al Reproduction and 
Endocrinology. S pring  term . N oncred it. Open 
to g raduate  s tudents  w ith  m ajor o r m ino rs  in 
an im al phys io logy. T 4:30.
Elem entary Anim al Physiology (Veterinary 345).
S pring  term . C red it th ree  hours. P rerequ is ite : 
one year o f b io lo gy  or zoo logy and co lle g e  
courses in chem istry . Lectures and d em ons tra ­
tions  arranged e spe c ia lly  fo r s tudents  of a g r i­
cu ltu re  but open to  o thers; in tended  fo r s tudents 
w ho do not p lan to co n tin u e  in p hys io log y  or 
a llied  fie lds . M W F 10:10. L. L. N angeroni.
Introductory Physical B iology (Veterinary  
M edicine 347). Fall term . C red it th ree  hours. 
P rerequ is ite : bas ic  b io logy , chem istry , and 
ca lcu lus , o r perm iss ion  of the  ins truc to r. M W F 
10:10. C. L. C om ar and R. H. W asserm an.
A basic  trea tm ent o f the a pp lica tio n  of phys ica l 
p rin c ip le s  to  phys io log ica l p rob lem s. Coverage 
inc ludes: m a them atica l approach  to phys io ­
log ica l p rob lem s; p rin c ip le s  of tracers; k ine tics ; 
system s ana lys is  and contro l theory; phys io - 
chem ica l p rin c ip le s ; flo w  of energy in liv ing  
system s; flow  of m ass in liv ing  system s; 
con trac tility .
Introduction to Anim al Physiology (Veterinary  
M edicine 346). S pring  term . C red it th ree  hours. 
P rerequ is ite : one year o f b io lo gy  and zoology, 
co lle g e  courses in chem istry , and basic  co lle g e  
m athem atics. M W F 11:15. D. N. Tapper and 
others.
The iden tity  and fu n c tio ns  of the  organ—  
system s o f m am m als, rum inan t and nonrum inant, 
w ith  genera l com parisons  to o the r form s. 
P a rticu la r em phasis  is g iven to c ircu la tion , 
resp ira tion , d iges tion , excretion , m etabolism , 
and end o crine  contro ls . The lectures, d em on­
s tra tions, and exerc ises are in tended  to  serve 
as a basis fo r subsequen t w ork in the 
phys io log ica l sciences.
M am m alian Physiology (B iological Sciences  
414).
Animal Nutrition
112 Livestock Nutrition Spring  term . C red it 
fo u r hours. S-U g rades op tiona l. P rerequ is ite : 
C hem istry  103, 207, o r B io lo g ica l S c iences 131. 
R ecom m ended: A n im a l S cience  100. Lecture,
M W F 10:10. Laboratory, M T W Th or F 
2 -4 :2 5 . S. E. Sm ith.
In troduction  to  anim al nu trition , covering  fu n d a ­
m enta ls o f nu trition , the  com pos ition  o f feeds, 
feed ing  standards, and th e ir a p p lica tio n  to 
various form s of p rod u c tio n  in d a iry  and beef 
cattle , sheep, sw ine, and horses.
311 The Principles and Practice of Anim al
Feeding. S pring  term . C red it th ree  hours. 
O ffered p rim a rily  fo r s tudents  in the  V ete rina ry 
C ollege. N on-A n im a l Sc ience, p reve terinary 
s tudents  may com p le te  th is  course  as the  basic  
nu trition  p re requ is ite  to the  V ete rina ry C ollege. 
A n im al S c ience  m ajors shou ld  com p le te  courses 
112 and 410. Lectures, W F 8. Labora tory, W 
2 -4 :2 0 . D. E. Hogue.
C ons ide ra tion  is g iven to the  basic  p rin c ip le s  
of an im a l n u trition , n u tritive  requ irem en ts  fo r 
va rious  body func tions ; the  id e n tifica tion , 
co m po s itio n , and nutritive  va lue  of feeds; and 
the  fo rm u la tio n  of an im a l ra tions. The spec ies  
covered inc lu d e  da iry  ca ttle , beef ca ttle , sheep, 
sw ine, and horses, and the re  w ill be som e co n ­
s ide ra tion  of dogs, cats, and o the r sm all 
an im als.
410 Principles of Anim al Nutrition, Lectures.
Fall term . C red it th ree  hours. P re requ is ite : 
O rgan ic  chem istry . B ioch e m is try  is recom ­
m ended p rio r to o r concu rren tly . M W F 8.
R. G. W arner; H. F. H intz, M. C. N esheim .
The p rin c ip le s  of nu trition  invo lv ing  a d is c u s ­
s ion of p rote ins, fa ts, ca rbohyd ra tes , and 
v itam ins  and m inera ls  and th e ir  im po rtance  in 
an im a l nutrition .
411 Principles of Anim al Nutrition. Laboratory.
Fall term . C red it one hour. E n ro llm en t lim ited  
to  12 students. M ust be co ncu rre n tly  reg is te red 
in 410. R eg istra tion  by p e rm iss ion  only. T im e 
to  be a rranged. R. G. W arner; H. F. H intz,
M. C. N esheim .
Labora to ry p rob lem s w ith  an im a ls  w ill be 
des igned  to  in troduce  the  student to  te ch n iq u es  
o f expe rim en ta tion  in nu trition .
415 (Poultry Sci 415) Poultry Nutrition
Spring  term . C red it one hour. P re requ is ite : 
A n im a l S c ience  410 or p erm iss ion  of the  
ins truc to r. F 11:15. M. C. N esheim .
In tended to  p rov ide  a d iscu ss io n  of a pp lica tio n s  
of p r in c ip le s  o f n u tritio n  to  feed ing  poultry.
Feed fo rm u la tio n s  w ill be s tressed w ith  em ­
phasis  on linea r p rog ram m ing  and com pu te r 
fo rm u la tion .
511 Laboratory Work in Anim al Nutrition.
Fall term . C red it th ree  hours. S-U grades o p ­
tiona l. P re requ is ite : q uan tita tive  ana lys is  and 
410, o r its equ iva len t, o r p erm iss ion  of the 
ins truc to r. Labora tory, M W F 2 -4 :2 5 . W. G. 
Pond,
Each student engages in a series o f short 
research  p ro je c ts  w ith  experim enta l an im als, 
such as rats and sheep. Both c lass ica l and 
m odern  te ch n iq u es  o f an im a l expe rim en ta tion  
are cons ide red . The a p p lica tio n s  of b io ch e m ­
ical m ethods to the  so lu tion  of an im al nu trition  
p rob lem s are stressed.
512 (Poultry Sci 511) Special Topics in 
Nutrition. Fall o r sp ring  term . C red it and hours 
to  be a rranged. For g radua te  s tudents  only.
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R eg istra tion  by p erm iss ion  of s ta ff m em bers 
concerned. R. E. A ustic ; M. C. N eshe im , and 
M. L. Scott.
For s tudents des iring  experience  in p lann ing , 
co nd u c tin g , and repo rting  independen t research 
p ro jec ts  in p ou ltry  nu trition .
619 Field of Nutrition Seminar. Fall and 
sp rin g  term s. No c re d it. M 4:30.
C urren t research in nu trition  presented by 
v is ito rs  and facu lty .
Advanced Nutrition
A  series of n u tritio n  courses are offe red  jo in tly  
by the  D epartm ent o f Hum an N u trition  and 
Food, C o llege  of Hum an E cology; D epartm en t 
o f A n im al Sc ience, C o llege  of A g ricu ltu re ; 
D epartm en t o f P ou ltry  Science, C o llege  of 
A g ricu ltu re ; and the  G raduate  S chool of 
N utrition .
P re requ is ites inc lu d e  courses in nu trition , 
phys io logy , and b io ch e m is try  to  inc lu d e  in te r­
m ed ia ry  m e tabo lism , o r p e rm iss ion  of ins truc to r.
A m ong the  to p ics  presented are the  b io ch e m ica l 
and p h ys io log ica l bases of d iges tion , abso rp ­
tion , tra n sp ort and m etabo lism  o f nutrien ts , 
and spec ies  d iffe rences w here  a pp licab le . 
H is to rica l as w ell as cu rren t concep ts  o f n u tr i­
tion  are d iscussed .
Proteins and Amino Acids (Hum an Nutrition  
and Food 501). Fall term . C red it tw o hours.
M W 10:10. M. A. M orrison.
502 Lipids. Fall term . C red it tw o hours. T Th 
11:15. A. B ensadoun.
503 Nutritional Energetics S pring  term . 
C red it tw o hours. M W 10:10. J. T. Reid.
504 Vitam ins and Minerals. S pring  term . 
C red it two hours. T Th 11:15. R ice 300.
M. L. Scott.
[505 Biochem istry of Forages and Their 
U tilization. Fall term . C red it th ree  hours. S-U 
g rades o p tio n a l. P re requ is ites: A n im a l S c ience 
410 and B iochem is try  431, o r perm iss ion  of the 
ins truc to r. M W F 12:20. P. J. Van Soest. Not 
o ffe red  1974-75.
The n u tritiona l b io ch e m is try  o f fo rage  p lants, 
rum en fe rm enta tion , and the  fac to rs  in fluenc ing  
the  use of ce llu lo s ic  m ate ria ls  as food. C hem ica l 
co m po s itio n  of p lan ts and fac to rs  in fluenc ing  
th e ir nu tritive  va lue.]
[513 Forage Analysis Fall o r sp ring  term. 
C red it tw o hours. P re requ is ite : 505 and p er­
m iss ion  of the  ins truc to r. E n ro llm en t lim ited  
to  five  s tudents each term . Labora tory only, 
to  be a rranged. P. J. Van Soest. N ot o ffered 
1974-75.
N utritive  eva lua tion  o f fo rages and rela ted 
m a te ria ls  th rough  various chem ica l and in v itro
p rocedures . C ourse  w ill in c lu d e  a te rm  paper 
sum m ariz ing  resu lts  o f ind e p en d e n t labora to ry  
s tudy o f e ithe r m a te ria ls  o r m ethods. The s tu ­
den t may deve lop  o r p rov ide  h is  own fo rage 
m a te ria ls .]
Departmental Research and Seminars
390 (Poultry Sci 390) Poultry Problems.
Fall o r sp ring  term . C red it one, tw o, o r th ree  
hours. S-U g rades o p tio n a l. U ndergraduates 
m ust a ttach  to  th e ir p re re g is tra tion  m ateria l 
w ritten  p erm iss ion  from  the  s ta ff m em ber w ho 
w ill supe rv ise  the  w ork  and ass ign  the  grade.
R. J. Young.
Investiga tion  of som e p rob lem  in the  fie ld  of 
p ou ltry  sc ien ce  by the  s tuden t unde r the 
d ire c tio n  of a m em ber o f the  staff.
395 U ndergraduate Research. Fall and spring  
te rm s. C red it one to  th ree  hours, depend ing  
upon the  p rob lem  undertaken  and exten t and 
q ua lity  o f w o rk  done. U nderg raduates  m ust 
a ttach  to  th e ir p re re g is tra tion  m ateria l w ritten  
p erm iss ion  from  the  s ta ff m em ber w ho w ill 
supe rv ise  the  w ork  and ass ign  the  grade.
Open on ly  to  ju n io rs  and sen io rs  o f h igh  
s c h o la s tic  a b ility  w ith  g rade  averages of 2.7 
or above.
D esigned to  affo rd  o pp o rtu n itie s  fo r ou ts tand ing  
underg radua tes  w ho  p lan  to  go  to  g radua te  
schoo l to  ca rry  ou t independen t s tud ies  o f s u it­
ab le  research p rob lem s under app ro p ria te  
supe rv is ion . Each student w ill be expected  to 
m ake a review  of the  lite ra tu re , p repare  a p ro je c t 
o u tline , co nd u c t the  research , and w rite  a 
sum m ary report.
396 U ndergraduate Teaching. Fall o r spring  
term . C red it one o r tw o hours, not to  exceed a 
to ta l o f fou r. P re requ is ite : 2.7 cum u la tive  
average and an in te res t in teach ing . W ritten 
p e rm iss ion  o f supe rv is ing  ins truc to r requ ired  for 
reg is tra tion . T im e to  be a rranged. Staff. 
D esigned to  enab le  q u a lifie d  underg radua te  
s tudents to  co nso lida te  know ledge  by ass is ting  
in a course  a llied  w ith  the  s tu d e n t's  m ajor 
tra in in g  and experience . Each p a rtic ip a tin g  s tu ­
den t is expected to  m eet re gu la rly  w ith  a 
d iscu ss io n  or labo ra to ry  section ; to  ga in  te a ch ­
ing experience ; to  re gu la rly  d iscu ss  teach ing  
o b jec tives , te chn iques , and su b je c t m atter 
con ten t w ith  the  p ro fessor in charge.
402 Undergraduate Sem inar S pring  term . 
C red it one hour. S-U g rades op tio n a l. L im ited  
to  advanced  unde rg radua tes  in te res ted  in 
an im a l sc ience . H our to  be a rranged. Staff.
A  s tudy o f the  p e rtinen t lite ra tu re  o f specia l 
to p ics  in an im a l sc ience . S tudents w ill be 
requ ired  to  review  cu rren t lite ra tu re  and to  
p resent o ra l and w ritten  reports.
500 Research. Fall and sp rin g  te rm s. C red it 
and hours by arrangem ent. A ll m em bers of 
depa rtm en ta l staff.
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601 Seminar. Fall and sp ring  term s. C red it 
one hour. Required of a ll g raduate  s tudents 
tak ing  e ithe r a m ajor o r a m ino r su b je c t in 
anim al sc ience . M 11:15. Staff.
609 (Poultry Sci. 609) Seminar in Poultry 
Biology. Fall and sp ring  term s. S-U grades 
only. For g raduate  students. Th 4:15, M em bers 
of the D epartm ent staff.
A  survey of recen t lite ra tu re  and research  in 
pou ltry  b io logy.
Atm ospheric Sciences*
101 (201) Basic Principles of Meteorology.
Fall term . C red it th ree  hours. Lectures, T Th 
11:15. Laboratory, M T W Th or F 1 :25 -4 :25 .
B. E. Dethier.
S im p lified  trea tm ent o f s truc tu re  of the  a tm os­
phere; heat ba lance  of the  earth ; genera l and 
secondary c ircu la tio n s ; a ir  m asses, fron ts , and 
cyc lones; hurricanes; thunders to rm s, to rnadoes, 
and a tm osphe ric  condensation . In the  lab o ­
ratory, em phasis  is on te chn iques of ana lys is  
o f w eather system s.
103 (201 A) Basic Principles of Meteorology  
(Laboratory). Fall term . C red it one hour. P re­
requ is ite : in trod u c to ry  course  in M eteoro logy 
w itho u t a labora tory. M T W Th or F 1 :2 5 - 
4:25. B. E. D ethier.
Techn iques of ana lys is  o f w ea the r system s and 
the  app lica tio n  of dynam ica l and em p irica l 
m ethods of p red ic tio n  of the  d a ily  a tm osphe ric  
c ircu la tion .
202 Dynamic Clim atology. Spring  term . 
C red it th ree  hours. P rerequ is ite : 101. M W F 
11:15. B. E. D ethier.
The firs t part o f the  course  is devoted to  the 
d e scrip tio n  of w orld  c lim a tes  in te rm s o f the 
g loba l d is tr ib u tio n  of rad ia tion , tem pera ture , 
pressure, and w ind ; p rec ip ita tion  and a ir masses. 
The second part o f the  course  re la tes c lim a tes  
and c lim a tic  anom a lies  to p lanetary, reg ional, 
and loca l c ircu la tion s .
325 -3 2 6 -3 2 7 -3 2 8  M eteorological Com muni­
cations. Fall and sp ring  term s. C red it one 
hour. S-U grades o p tiona l. P rim arily  for 
underg radua te  m eteoro logy m ajors. T im e to be 
arranged. Staff.
The student w ill becom e acqua in ted  w ith  
facs im ile , te le type, and sa te llite  rece iv ing  e q u ip ­
m ent and the  data p roducts  used in w eather 
fo recasting .
[331 Tropical M eteorology S pring  term . 
C red it th ree  hours. G iven in a lte rna te  years. 
P rerequ is ite : course  101 o r 411. M W F 9:05.
D. A. Paine. Not o ffered in 1974-75.
A s tudy of the  genera l c ircu la tio n  o f the 
trop ics , easterly  waves, hu rricanes, m onsoons, 
and loca l d iu rn a l tro p ica l w ea ther phenom ena.]
* Part o f the D epartm ent o f A gronom y.
411 -412  Theoretical M eteorology I and II.
Fall and sp rin g  term s. C red it th ree  hours. 
P re requ is ite : one year each of ca lcu lu s  and 
phys ics. C ourse  411 is p re re q u is ite  to course  
412, unless spec ia l p erm iss ion  is ob ta ined  
from  the  ins truc to r. M W F 10:10. W. W. Knapp. 
T op ics  covered in the  fa ll sem ester: the rm o­
d ynam ics  of d ry a ir, w ater vapor and m o ist air, 
a tm o sp he ric  h ydros ta tics  and s ta b ility ; spring  
term : a review  of ve c to r ope ra tions and fu n d a ­
m enta ls  o f flu id  m echan ics ; m e teo ro log ica l c o ­
o rd in a te  system s; va ria tion  o f w ind  and p ressure  
fie ld s  in the  ve rtica l; w inds in the  p lanetary 
boundary  layer; surfaces o f d isco n tin u ity ; 
m echan ism s of p ressure  change; v o rtic ity  and 
c ircu la tio n .
[417 Physical M eteorology Fall term . C red it 
th ree  hours. O ffered in a lte rna te  years. Pre­
requ is ite : one year each of ca lcu lu s  and 
phys ics. M W F 12:20. W. W. K napp. Not o ffe red  
in 1974-75.
P rim arily , a survey o f natural phenom ena of 
the  a tm osphere  w ith  em phas is  on th e ir  unde r­
ly ing  p hys ica l p rin c ipa ls . T op ics  inc lude: 
co m po s itio n  and struc tu re  of the  a tm osphere ; 
a tm o sp he ric  o p tics , a cou s tics  and e le c tric ity ; 
so la r and te rre s tria l rad ia tion ; p rin c ip a ls  of 
rada r p rob ing  o f the  a tm osphere .]
431 Synoptic M eteorology Fall term . C red it 
th ree  hours. M W F 9:05. P re requ is ite : p e rm is ­
s ion of the  ins truc to r. D. A. Paine.
M athem atica l too ls  fo r  s tudy ing  the  sca les  o f 
a tm osphe ric  m otion . The flux  o f heat, m oisture, 
and m om entum  and the  seven “ p rim itiv e "  
equa tions. The o rig in  o f w aves in the  a tm osphere  
and the theory of geo s trop h ic  m otions.
432 Isentropic Theory and Analysis Spring
term . C red it fo u r hours. Lecture, M W 12:20. 
Laboratory, T Th 12:20. P re requ is ite : 431 and 
perm iss ion  o f ins truc to r. D. A. Paine.
A fo u r-d im e n s io n a l look at the a tm osphe re 's  
s truc tu re  dete rm ined  by isen tro p ic  tra jec to ries . 
The energe tics  o f a severe East C oast cyc lone  
w ill be explo red  in the  labora to ry, m eeting 
tw ice  w eekly.
438 Atm ospheric Pollution Spring  term . 
C red it th ree  hours. O ffered in a lte rna te  years. 
P re requ is ite : one year each of ca lcu lu s  and 
physics. M W F 9:05. D. A. Paine.
N ature of a ir  po llu tion ; its d isp e rsa ls  by a tm o­
sp he ric  processes and its e ffects  upon the 
atm osphere  and b iosphere .
449 Physics of Clouds, Rain, and Rainm aking
Fall term . C red it th ree  hours. G iven in a lte rna te  
years. P re requ is ites: one year each o f ca lcu lu s  
and physics. M W F 12:20. W. W. Knapp. 
P rim arily  centered on the  m ic rop h ys ica l 
processes o ccu rrin g  in natural c louds  w h ich  
lead to  the  deve lopm en t o f p rec ip ita tion . S ub jec t 
m atte r inc lu d es : a b rie f survey o f the  m acro ­
phys ica l p rope rties  of c louds; hom ogeneous and
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hete rogeneous condensation  processes; g row th C ourse Page Course
o f c lou d  p artic les ; natural and a rtif ic ia lly 322 34 476
sim ula ted  p rec ip ita tion  processes. 323 34 477
324 34 478
4 61 -4 6 2  Undergraduate Research in M eteor­ 325 34 479
ology. Fall and sp rin g  term s. C red it one to 326 34 480
th ree  hours. Required o f honor s tudents  in the 328 34 484
p hys ica l sc iences  m a jo ring  in m eteoro logy. Staff. 340 39 485
342 39 486
471 (571) N um erical W eather Prediction. Fall 344 39 488
term . C red it th ree  hours. O ffered in a lterna te 345 39 489
years. P re requ is ite : 431, 432. M W F 11:15. 347 39 503
D. A. Paine. 350 39 504
The theo ry  of ba ro tro p ic  and b a ro c lin ic  m o de l­ 361 41 512
ling . An equ iva len t b a ro tro p ic  p rogram  w ill be 364 41 513
construc ted  and run on the  com puter. 371 42 523
373 42 524
[473 (573) M ultiscale M odelling of the 386 45 525
Atmosphere. Fall te rm . C red it th ree  hours. 387 45 526
Offered in a lte rna te  years. P re requ is ite : 431, 432. 401 32 527
M W F 11:15. D. A. Paine. Not o ffe red  in 1974-75. 403 32 528
An extension  o f p red ic tio n  theory, w ith  each 405 32 530
student exp lo ring  one to p ic  o f c u rren t in terest: 410 33 531
the inc lu s io n  o f la ten t heat re lease, cum ulus 411 33 532
m od ifica tion  of the  la rge r sca les, fr ic tio n a l 412 33 534
effects, g rav ity  wave ad jus tm en t tow ard  geo- 414 33 535
s tro p h ic  flow .] 418 33 536
419 33 537
650 (550) Special Topics in M eteorology and 420 35 543
Clim atology. Fall o r sp rin g  term . C red it one or 421 35 545
m ore hours. Staff. 423 35 547
Study of m e teo ro lo g ica l to p ics  m ore advanced 424 35 548
than o r d iffe re n t from  those  in o the r courses. 425 35 549
S u b je c t m atte r depends on the  backg round  and 426 35 561
d es ires  o f those  enro llin g . 427 35 562
428 35 565
691 Sem inar in Meteorology. P rerequ is ite : 429 36 566
p erm iss ion  of the  p ro fessor in charge. B. E. 430 37 571
D ethier. 431 37 573
S ub jec ts  fo r fu tu re  tim es may be such th ing s  as 432 37 620
w eather m o d ifica tion , p a leoc lim a to logy , 435 37 622
a tm osphe ric  po llu tion . These w ill be p lanned 436 37 629
and announced  in advance. 437 37 631
438 38 632
962 (562) Research in M eteorology Fall and 439 38 633
sp ring  term s. C red it one o r m ore hours. Thesis 440 39 634
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Students w ill be p ro v is io n a lly  accep ted  in the 
B io lo g ica l S c iences spec ia liza tio n  as es tab ­
lished by the D iv is ion  of B io lo g ica l Sc iences 
during  th e ir freshm an o r sophom ore  years: 
app lica tio n  shou ld  be m ade to  the  D iv is ion  of 
B io log ica l S c iences O ffice. P rior to  the  sen io r 
year the  s tudent m ust have w ritten  approva l o f 
the  D iv is ion  of B io lo g ica l S c iences of h is 
adm iss ion  to  the  m ajor. Final adm iss ion  to the 
spec ia liza tion  w ill requ ire  com p le tio n  of:
(1) a year o f b io lo gy  (B io lo g ica l S c iences 101 — 
102 and 103-104  o r 105-106; advanced 
p lacem ent may be a llow ed  at the  s tu d e n t's  
cho ice , on rece ip t o f a score  o f 5 in the 
A dvanced P lacem ent Test o f the  C o llege  
Entrance Exam ination  Board o r a sco re  of 
4 and com p le tio n  o f B io lo g ica l S c iences 
107);
(2) a year o f genera l chem is try  (p re fe rab ly  
C hem is try  2 07 -208  or 215 -216);
(3) a year o f co lle g e  m athem atics in c lu d in g  at 
least one sem ester o f ca lcu lu s  (M a them a tics  
105-106, 111-112).
W henever poss ib le , the  s tu d e n t shou ld  inc lude  
the above th ree  sub jec ts  in h is freshm an 
schedu le  and com p le te  o rgan ic  ch em is try  and 
gene tics  in the  sophom ore  year. A student is not 
encouraged  to undertake a sp ec ia liza tio n  in 
b io lo g ica l sc iences un less h is  perfo rm ance  in 
the  above courses g ives evidence  o f ca pa c ity  to 
do  sa tis fac to ry  w ork  at a m ore advanced level.
In a dd itio n  to  the  in trod u c to ry  courses in 
chem istry , b io lo g ica l sc iences, and m athem atics, 
each sp ec ia liz in g  student m ust com p le te  the 
fo llow ing :
(1) C hem istry  253-251 (or 251 and 357-358, 
or 253 -3 0 0-3 0 1 , o r 3 57 -3 5 8 -3 0 1 );
(2) a year o f phys ics  (P hysics 101-102  or 
207-208);
(3) B io lo g ica l S c iences 281 (G ene tics);
(4) B io lo g ica l S c iences 431 o r 432 (B io ­
chem is try );
(5) the breadth  requ irem ent o u tlined  below ;
(6) one o f the  concen tra tion  areas ou tlined  
below ; and
(7) a m in im um  o f s ix hours o f co lle g e  c re d it 
in a m odern  fo re ign  language. Q u a lifica tion  
in a fo re ign  language, as defined  by the 
C o llege  of A rts  and S ciences, m eets the 
D iv is ion ’s language requ irem ent.
Students a n tic ip a tin g  a co nce n tra tio n  in b io ­
chem is try  s h o u ld  co n ta c t an a dv ise r in 
b io ch e m is try  as soon  as poss ib le .
The breadth  requ irem en t is des igned  to  ensure 
that each m ajor s tudent becom es fa m ilia r w ith  
a m in im um  num ber of d iffe re n t aspects  of 
m odern b io logy. In fu lf illm e n t o f th is  requ irem ent, 
each student m ust pass one of the  lis ted  
courses in two of the  fo llo w in g  e ig h t ca tegories :
(1) N eurob io logy  a n d  B ehav io r: C ourses 321, 
421, Psycho logy 201, 323
(2) D eve lopm ent B io lo g y : courses 347, 386
(3) E co logy and  E vo lu tion : courses 261, 301, 
361, 476
(4) M ic ro b io lo g y : course  290A
(5) M orph o log y : courses 373, 313, 316, 345, 
p lan t p a tho logy  309
(6) P hys ica l S c ience  a n d  M a them a tics : courses 
C hem is try  389 or 288, G eo logy 101, Math 
213 o r 221, Physics 360, S ta tis tics  407, 408 
or 510, C om pute r S c ience  201, 202, 311
(7) P hys io logy : courses 242, 340, 410, 414 
Vet. M ed. 346, 347
(8) 7a xon -o rien te d  courses: 371, 344, 470, 471, 
472, 474 E ntom o logy 212
The concen tra tion  requ irem en t is des igned  
to he lp  the  s tudent ach ieve  depth  in som e area 
of b io lo gy  of h is  own choos ing . It perm its  
m axim um  fle x ib ility , w h ile  ensuring  tha t the  
se lec tion  of advanced courses w ill form  a 
cohe ren t and m ean ing fu l un it. The student 
shou ld  seek the  adv ice  of h is  a dv ise r in s e le c t­
ing the  course  he w ill take in fu lf illm e n t o f both 
the  b readth  and concen tra tion  requ irem ents.
No m ore than fo u r c re d it hours o f research 
courses can be used fo r com p le tio n  o f the  
requ irem en ts  in the  area of co nce n tra tio n . The 
poss ib le  co ncen tra tion  areas are:
(1) An im a l P hysio logy and Anatom y: B io lo g ica l 
S c iences 373 and one course  each from  lis t 
A and lis t B w ith  the  p rov is ion  th a t one 
labo ra to ry  course  has to  be inc luded  in the  
ch o ice  from  lis t B (e.g. a s tudent cou ld  
take  V ete rina ry M ed ic ine  346 w itho u t tak ing  
346 labora to ry  but then w ou ld  need to  take 
B io lo g ica l S c iences 414 or B io lo g ica l 
S c iences 410 and 411).
L is t A: H is to logy, the  B io logy  o f T issues 
(B io lo g ica l S c iences 313), fo u r hours;
An im al Em bryology (B io lo g ica l S c iences 
384), fou r hours; V ertebrate  Anatom y 
(V e te rina ry A natom y 900), th ree  hours; 
Invertebrate  Zoo logy (B io lo g ica l S c iences 
316), fo u r hours.
L is t B: General P hys io logy (B io lo g ica l S c i­
ences 410), th ree  hours; G eneral P hysio logy 
Labora to ry (B io lo g ica l S c iences 411), tw o 
hours; M am m alian  P hys io logy (B io lo g ica l 
S c iences 414), s ix  hours; In troducto ry  
P hysio logy (Ve te rina ry M ed ic ine  346), th ree  
hours; In tro d u c to ry  P hys io logy  Labora tory 
(Ve te rina ry M ed ic ine ), one hour; Funda­
m enta ls  o f E ndocrino logy  (A n im a l S cience 
425), fo u r hours.
(2) N eu rob io logy  and Behavior: B io lo g ica l S c i­
ences 321, and tw e lve  hours, in c lu d in g  a 
second course  in neu rob io logy , to  be 
se lected  in consu lta tion  w ith  the  adviser.
(3) B iochem is try : The student m ust fu lf i ll  the  
o rgan ic  ch em is try  requ irem en t by tak ing  
C hem is try  301, 302, 357, 358. In add ition  
the  s tu d e n t m ust take  C hem is try  389 -390 , o r 
287 -288  and B io lo g ica l S c iences 530 o r 430.
(4) Botany: B io lo g ica l S c iences 242 (o r 340), 
345, 347, and 371.
(5) E co logy and S ystem atics: A t least 13 hours 
in c lu d in g  courses 361 and 476; th ree  or 
m ore c re d it hours from  400 or h ig h e r level 
courses in Ecology, S ys tem atics and E vo lu­
tion, and a phys io log y  course . A t least
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fo u r labo ra to ry  courses m ust be inc luded , 
but s tudents may coun t tw o courses taken 
fo r b readth  requ irem en t as labora to ry 
requ irem ent. S tudents p lann ing  g raduate  
s tudy are s trong ly  urged to  take  a course  in 
s ta tis tics  (ILR  210 o r 311).
(6) G ene tics  and D eve lopm ent: N ine hours 
usua lly  se lected  from  the  fo llo w in g  courses: 
280, 347, 386, 387, 440, 441, 476, 480, 484, 
485, 486, 488; S ta tis tics  510, P lant 
Breed ing  505.
(7) S tudents w ho, fo r good  reason, w ish  to 
undertake a course  o f s tud ies  not covered 
by these seven co ncen tra tion  areas may 
pe tition  fo r p erm iss ion  to  do  so.
S tudents in terested  in te a ch in g  b io lo gy  in 
secondary  schoo ls  are urged to  co nsu lt an 
adv ise r in the  D epartm en t o f E ducation  during  
th e ir freshm an year. C ourses a p p ro p ria te  to  the  
s tu d e n t’s p rogram  are describ e d  in the  
A nnouncem en t o f the F ie ld  o t Education .
The Honors P rogram  o ffers a s tudent an 
opp o rtu n ity  to  do  independen t w ork  unde r the 
supe rv is ion  of a m em ber of the  facu lty . Th is 
en ta ils  independen t labo ra to ry  w ork  on a p ro je c t 
in a dd itio n  to  w rit in g  a thes is . C and ida tes  fo r 
th is  p rogram  m ust have at least a 3.0 
cum u la tive  average, a lthough  the  com m ittee  
w ill en te rta in  p e titions  fo r spec ia l cases. He 
m ust a lso  ob ta in  a sponso r in a b io lo gy- 
o rien ted  bas ic  o r a pp lied  sc ience  w ith in  the  
U niversity. An Honors cand ida te  w ill o rd in a rily  
en ro ll fo r  c re d it in a research  course  under the 
d ire c tio n  o f the  fa cu lty  m em ber ac ting  as h is 
H onors superv iso r. No m ore than fo u r c re d it 
hours of research  courses can be used fo r 
com p le tio n  of the  requ irem en ts  in the  area of 
concen tra tion . R ecom m endation  to  the  facu lty  
tha t a cand ida te  g radua te  w ith  H onors w ill be 
the  re spo n s ib ility  o f the  H onors Program  
C om m ittee . S tudents in terested  shou ld  co nsu lt 
th e ir adv ise r fo r fu rth e r de ta ils , p re fe rab ly  du ring  
the  firs t term  of the  ju n io r year.
S tudents in te rested  in the  Honors p rogram  m ust 
re g is te r w ith  the  o ffice  of the  D iv is ion  no later 
than the  firs t term  of the  se n io r year. The fina l 
report o f the  s tu d e n t's  w ork  m ust be in the 
hands o f the  C om m ittee  not la te r than the  firs t 
day o f the  s tudy period  to  the  w eek o f the 
fina l exam inations.
M any d e c is io ns  pe rta in ing  to  cu rricu lum , to 
D iv is ion -w id e  requ irem ents, and to  depth  and 
breadth  areas, are m ade by the  C urricu lum  
C om m ittee  of the  D iv is ion . The C om m ittee  has 
fa cu lty  and e lec ted  student m em bers, and 
w elcom es adv ice  and suggestions  from  a ll 
in terested  parties. The D iv is ion  o ffice  w ill supp ly  
in fo rm a tion  on C om m ittee  affa irs.
General Courses
101 -102  B iological Sciences Throughou t 
the  year. C red it tw o hours a term . M ust be 
taken co ncu rre n tly  w ith  103 and 104 (Labora tory). 
B io lo g ica l S c iences 101 is p re re q u is ite  to  102, 
un less spec ia l p erm iss ion  is ob ta ined  from  the
ins truc to r. 101 -102  canno t be taken fo r c re d it 
a fte r 105-106, o r 107, o r 109-110. Lectures,
M W. T im e to  be announced . Two p re lim in a ry  
exam ina tions w ill be o ffe red  each term  at 
7 :30 p.m . K. A d ler.
D esigned both fo r s tuden ts  w ho  in tend  to 
sp ec ia lize  in b io lo g ic a l sc ien ce s  and fo r those 
s p e c ia liz in g  in o the r sub jec ts , such as the  
so c ia l sc iences  o r hum an ities , w ho  w an t to 
ob ta in  a th o rough  know ledge  of b io lo gy  as part 
o f th e ir genera l educa tion . P lan t and anim al 
m ate ria ls  are co ns id e red  to g e th e r ra the r than in 
separa te  un its . The fa ll sem ester covers 
s c ie n tific  m e thodo logy, c e llu la r b io logy, m etab­
o lism , tissue  and organ  fu n c tio n , and rep ro ­
d u c tio n  and deve lopm en t. The sp rin g  sem ester 
covers gene tics , evo lu tion , behavior, and ecology. 
Each to p ic  is co ns id e red  in the  lig h t o f m odern 
evo lu tio na ry  theory.
1 03 -104  (101L -102L ) B iological Sciences, 
Laboratory. T h roughou t the  year. C red it two 
hours a term . M ust be taken co ncu rre n tly  w ith  
101 and 102. O ne th re e -h o u r labo ra to ry  each 
w eek and a w eek ly  lec ture  se c tion  fo r  d is c u s ­
sions, sp ec ia l lectures, e tc. Lecture, F. T im e  to  
be announced . Labora tory, M T W or Th 
1 :25 -4 :25 , o r T Th 8 -1 1 , o r F 10 :10-1 , o r 
M W 7 :3 0 -10 :2 0  p.m. R. E. Z o llin h o fe r and 
ass is tan ts .
Labora to ry exerc ises are schedu led  to  c o r­
respond  to  the  lec tu re  schedu le . E xercises are 
both obse rva tiona l and experim enta l in approach, 
and cover p lan t and an im a l m ate ria ls . S tudents 
ob ta in  expe rience  in des ig n in g  experim ents, 
lea rn ing  d ive rse  m e thodo log ies , syn thesiz ing  
in fo rm a tion , using  s ta tis tica l ana lys is , and in 
w rit in g  reports.
105-106  (103 -104) Introductory Biology
T h roughou t the  year. C red it fo u r hours a term  
(or less by a rrangem ent w ith  the  ins truc to r). 
Lectures T 1:25. K. A rm s and P. Cam p. 
D esigned fo r s tuden ts  w ho  in tend  to  sp ec ia lize  
in the  b io lo g ic a l sc iences  and fo r nonm ajors. 
A lso  open to  tra n s fe r s tudents w ho  may need 
few er than s ix  c re d it hours in in trod u c to ry  
b io logy . C ourse  m ate ria l is d iv id e d  in to  core  
un its  w h ich  m ust be com p le ted  by a ll s tudents 
and op tio n a l un its  o f w h ich  s tudents  can 
choose  to  com p le te  a va ria b le  num ber, d ep e n d ­
ing upon the  grade  they are w ork ing  for.
The course  offers an in trod u c tio n  to  c e llu la r 
s truc tu re , fu n c tio n  and chem is try , p la n t and 
an im a l phys io log y  and anatom y, hered ity , 
evo lu tion , eco lo g y  and behavior. In add ition , 
som e areas of b io lo gy  o f p a rt ic u la r in te res t fo r 
th e ir  soc ia l and cu ltu ra l im p lica tio n s  are 
ide n tifie d  and som e are s tud ied  in de ta il in 
p a rticu la r un its  o f coursew ork. An au to tu to ria l 
fo rm at is used and s tudents  are expected  to  
sch ed u le  th e ir hours in the  lea rn ing  cente r at 
th e ir conven ience . No c lass -w ide  exam ina tions 
w ill be held . Labora to ry  w ork  an in teg ra l part 
o f the  course.
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107 (105) B iological Discovery Fall term . 
Two lectures and two labo ra to ries  w eekly. T Th 
9:05. Open to  freshm en w ho  achieve  a grade
of 4 o r 5 on e ithe r the  b io lo gy  advanced 
p lacem ent exam of the  C o llege  Entrance 
E xam ination Board or an advanced p lacem ent 
exam adm in is te red  du rin g  freshm an o rien ta tion  
week. A lso  open to  tra n s fe r s tudents  w ith  one 
sem ester o f co lle g e  b io lo gy  w ho  atta in  a grade 
of 4 or 5 on the  freshm an o rien ta tion -w eek  
advanced p lacem ent exam. L im ited  to  s ixty 
students. Not open to s tudents  w ho  have c re d it 
fo r more than one sem ester o f in trod u c to ry  
b io lo gy  or to  s tudents w ho have c re d it fo r 
101-102, 105-106, o r 109-110. Passing 107 
com prises  fu lfillm e n t o f in trod u c to ry  b io logy 
requ irem ents in term s of (1) e lec ting  m ore 
advanced b io lo gy  courses, and (2) fu lf ill in g  the 
b io lo gy  d is tr ib u tio n  requ irem ent fo r nonm ajors. 
S tudents w ith  advanced p lacem ent g rades of 5 
receive s ix c re d its  fo r p revious w ork  in b io lo gy  
and are perm itted  to  exem pt a ll in trod u c to ry  
courses inc lu d in g  105. If they  take  and pass 105, 
they receive  an a d d itio na l fo u r c red its . S tudents 
w ith  an advanced p lacem ent g rade  of 4 
receive th ree  c re d its  fo r p rev ious w ork  in 
b io lo gy  p lus fo u r c re d its  fo r passing  105.
J. M. Cam hi.
D esigned to ins truc t s tudents  in the  ways tha t 
sc ien tis ts  ask questions  abou t liv ing  th ings, and 
design  and ca rry  o u t observa tions or expe ri­
m ents to  answ er these questions. In the 
labora tory, s tudents w ork  in sm a ll g roups on 
extended research  p rob lem s w h ich  they he lp  
design . Ins truc tion  is h ig h ly  ind iv id u a lize d  and 
a im s at im proving  each s tu d e n t's  a b ility  to  ask 
m ean ing fu l questions, o rgan ize  and q uan tify  h is 
observa tions, analyze h is research  data, and 
re la te  h is resu lts  to  p rev ious ly  reported  b io ­
log ica l find ings . S pec ific  research  tech n iq u es  
w ill be in troduced  when need arises.
Lectures, w h ich  expand the  scope  of the  lab ­
ora to ry experience, trea t the  concep tua l and 
techn ica l u nde rp inn ings of b io lo g ica l sc ience , 
illu s tra ting  these w ith  exam ples from  d iverse  
anim al and p lan t d isc ip lin e s . B io lo g ica l content 
s tresses p roperties  and p rocesses com m on to 
a w ide  range of liv ing  o rgan ism s, ra ther than 
focus ing  narrow ly upon sp ec ific  top ics . It is 
hoped tha t th is  course  w ill be useful to both 
po tentia l sc ien tis ts  and to  o the rs w ish ing  to  
a tta in  a deepe r ins ig h t in to  the  nature of 
b io lo g ica l science.
108 (106) In teractive Computing for Students  
of Biological Sciences. S pring  term . C red it one 
hour. Lecture  every o the r week, T 1:25.
H. C. Flowland.
An in troduc tion  to  com pu ting  using the  in te r­
active  language FOCAL w ith  a d iscuss ion  of 
o the r a lgeb ra ic  com pu ting  languages such as 
BASIC and e lem enta ry  FORTRAN. S tudents w ill 
be issued ticke ts  fo r five  hours of com puting  
tim e at the  D iv is ion  of B io lo g ica l Sc iences 
in te rac tive  com puting  fa c ility . A p p lic a tio n s  to
p rob lem s in the  b io lo g ica l sc iences  w ill be 
em phasized . N ot open to  s tudents  w ith  p rio r 
courses in com pu ting .
109 -110  (1 07 -108) B iology for Nonmajors.
T h roughou t the  year. C red it th ree  hours a term . 
L im ited  to  680 s tudents. Th is course  can be used 
to  fu lf ill the  D is trib u tion  requ irem en t in the  
C o lleges o f A rts  and Sciences, Fluman Ecology, 
and A g ricu ltu re  and L ife  Sciences, but may no t 
be used as an in trod u c to ry  course  fo r the 
m a jo r in b io lo g ica l sc ience . N ote tha t th is  course  
m ay n o t a lw ays sa tis fy  as a p re re q u is ite  to 
second - a n d  th ird - le v e l courses in  b io logy. 
A ttendance  in 109 is requ is ite  fo r reg is tra tion  in 
110, excep t by spec ia l consen t. May not be 
taken a fte r 101-102  or 105-106. Lectures,
M W F 9:05 or 11:15. Labora to ries M T W Th or 
F 2 -4 :1 5 . Each student m ust a ttend a 
labo ra to ry  on a lte rna te  w eeks. Two p re ­
lim in a ry  exam ina tions w ill be g iven each term  
at 7 :30 in the  even ing; the  dates are O ctobe r 8 
and N ovem ber 14, 1974, and February 25 
and A p ril 1, 1975. W. T. Keeton and M. L. 
Kre ithen.
S tudents w ho  do  not p lan  to m a jo r in b io lo gy  
have the  o p p o rtu n ity  o f tak ing  th is  broad 
in trod u c to ry  course  in m odern b io lo gy  w itho u t 
the necessity  o f the  m ore d e ta iled  s tudy 
n o rm a lly  requ ired. N everthe less, it is not a 
course  in soc ia l b io lo gy  but addresses itse lf 
to  b io lo g ica l p rin c ip le s  w ith  a cadem ic  rigor.
The co n te n t is des igned  to  appea l to  anyone 
w ho  seeks a com prehens ive  know ledge  of 
b io lo gy  as part o f h is o r her genera l e du ca ­
tion . Labora to ry sec tions  enab le  sm a ll g roups 
o f s tudents to  m eet w ith  the  course  staff, 
and w ill be used fo r p rob le m -so lv ing  e xpe ri­
ments, dem onstra tions and d iscuss ion .
202 (201 -202) B iology and Society Spring  
term . C red it two hours. S-U g rades only . May not 
be repeated. Evening lectures, M 8 p.m. Room to 
be a rranged. D iscussion  pe riods (one hour) 
to  be a rranged. S taff and inv ited  speakers.
A series of p u b lic  lectures dea ling  w ith  a va rie ty  
o f to p ics  conce rn ing  man as an ind iv idua l, 
man as a m em ber of soc ie ty , and man as a 
m em ber of the com m un ity  o f life  on earth . The 
lectures are open to  s tudents and non -s tuden t 
m em bers o f the  C orne ll com m un ity  as w e ll as to  
o the r Ithaca-a rea  res idents.
S tudents e n ro llin g  fo r c re d it are requested to 
a ttend and p a rtic ip a te  in one o f the w eekly 
d iscu ss io n  g roups. The purpose  o f the  d is c u s ­
s ion  period  is to  pe rm it s tudents to  exp lo re  
lec ture  m ateria l o r re la ted  to p ics  in depth. 
Because the  num ber o f s tudents w ho  can be 
accom m odated  in B io logy 202 is dependen t upon 
an unp re d ic tab le  and va ria b le  num ber of 
vo lun tee r fa cu lty  m em bers from  the  m any 
co lleges  and schoo ls  on the C orne ll cam pus, 
p re reg is tra tion  in th is  course  is not perm itted . 
P re ference g iven to  upperc lassm en. No 
p re reg is tra tion .
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203 Special Topics in Social B iology Fall 
term . C red it th ree  hours. S-U g rades o p tiona l. 
Flours to  be a rranged. P erm iss ion  o f the  
ins truc to r is requ ired.
N orm ally, c re d it fo r course  203 w ill coun t fo r 
ne ithe r b readth nor co ncen tra tion  requ irem ent 
in the  B io lo g ica l S c iences cu rr icu lu m  even if 
the  sec tion  is unde r the  d ire c tio n  o f a b io lo g is t, 
a lthough  th is  re s tric tion  may be w aived in 
iso la ted  cases. Th is  course  may not be offered 
every fa ll; in fo rm a tion  can be ob ta ined  by ca lling  
the  D iv is ion  o f B io lo g ica l S c iences (6-5233), 
o r the  Science, Techno logy, and S ocie ty  
Program  (6-3964).
204 Special Topics in Social B iology Spring  
term . C red it th ree  hours. S-U g rades optiona l. 
Flours to  be a rranged. P erm iss ion  of the  in ­
s tru c to r is requ ired. In o the r respects th is  course  
is ide n tica l to  course  203.
301 Laboratory M ethods in B iology Fall or 
sp ring  term . C red it th ree  hours. L im ited  to 
jun io rs , seniors, and g radua te  s tudents; 20 
s tudents  per sec tion . P re requ is ite : 101-102  or 
equ iva len t. S chedu led  period , T  o r F 1 0 :1 0 - 
12:05, cons is ts  o f lec tu re  and dem onstra tion  of 
w ork  fo r  the  fo llo w in g  week. A d d itio n a l pe riods 
covered by leav ing  labora to ry  open at a ll tim es. 
The e qu iva len t o f a t least one labo ra to ry  
period  per w eek requ ired  and som etim es several 
dep e n d in g  on the  nature o f the  work. No fo r ­
mal exam ina tions . G rade is based on requ ired  
w ork, tu rned in at the  end o f the  sem ester.
L. D. Uhler.
For s tudents  w ho intend to  teach o r fo llo w  som e 
phase of b io lo gy  as a profess ion . S ub jects  
covered: co lle c tio n , p reserva tion, and storage 
o f m a te ria ls ; the  p repa ra tion  o f b ird  and 
m am m al s tudy sk ins ; in je c tio n  o f c ircu la to ry  
system s w ith  latex; c lea ring  and s ta in ing  of 
sm a ll ve rteb ra tes; and the  p repa ra tion  and 
s ta in ing  o f squashes, sm ears, w ho le  m ounts, 
and sections.
401 Teaching Biology S pring  term . C red it
fo u r hours. S-U g rades o p tio n a l. E nro llm en t 
lim ited . P re requ is ite : perm iss ion  to  reg iste r. 
Flours to  be a rranged. R. E. Z o llinho fe r. 
D iscuss ions of recen t deve lopm ents  in the 
te a ch in g  of b io logy, and p a rtic ip a tion  in teach ing  
e lem enta ry b io lo gy  at the  c o lle g e  level.
403 Laboratory Design Fall term . C red it
2 -4  hours. E n ro llm en t lim ited . P rerequ is ite : 
perm iss ion  to  reg is te r. Flours to  be arranged. 
D esigned to  enab le  q ua lified  s tudents  to  ob ta in  
labo ra to ry  tea ch in g  experience  by actua l 
invo lvem ent in the  design  and teach ing  of 
b io lo gy  labora to ries . To dete rm ine  the  p re ­
requ is ites  fo r enro llm en t, s tudents  w ish ing  to 
take  th is  course  shou ld  co n ta c t the  p ro fessor 
in charge  o f the  labora tory.
405 Optics in B iology Fall term . C red it two 
hours. E n ro llm en t lim ited  to twenty. P re requ i­
site : C hem is try  104 or 208, M a them atics  108 o r 
111, and P hysics 102 o r 208, o r consen t o f 
the  ins truc to r. M 1 :25 -3 :20 . R. K. C layton. 
Lectures, p rob lem s, dem onstra tions , and la b o ­
ra to ry expe rience  in a p p lica tio n s  o f o p tics  to 
b io logy . T o p ics  w ill in c lu d e  g eom e trica l op tics  
as a p p lie d  to  illu m in a tio n  system s, m ethods 
fo r s tudy ing  b io lo g ic a l e ffects  o f lig h t, and 
ana ly tica l uses of o p tica l abso rp tio n  and flu o re s ­
cence.
503 Electron M icroscopy for Biologists. Fall 
te rm . C red it th ree  hours. S-U g rades op tiona l. 
Open to  g radua te  s tudents, w ith  p re fe rence  
g iven  to  s tuden ts  w ho  have th e s is  p rob lem s 
re qu irin g  e lec tron  m icroscopy. P erm iss ion  of 
the  ins truc to r requ ired . P re reg is tra tion  recom ­
m ended. E n ro llm en t lim ite d  to  e igh t. Lecture,
T 11:15. Labora to ry, T Th 1 :25 -4 :25  or W  F 8 -11 . 
M. V. Parthasara thy.
P rinc ip le s  o f e lec tron  m icroscopy, h is to lo g ica l 
te ch n iq u es  fo r e lec tron  m ic rosco p y  such as 
u ltra th in  se c tion in g , negative  s ta in in g  and metal 
shadow ing , and in te rp re ta tio n  o f resu lts . A  
b rie f in trod u c tio n  to  scann ing  e le c tro n  m ic ro ­
scope  is a lso  inc luded .
504 Advanced E lectron Microscopy for 
Biologists. S pring  te rm . C red it th ree  hours.
S-U grades o p tio n a l. P re requ is ite : 503 and 
consen t o f ins truc to r. E n ro llm en t lim ite d  to 
e igh t. Lecture, T 11:15. Labora tory, T Th 1 :2 5 - 
4:25 o r W F 8 -1 1 . M. V. Parthasara thy.
D esigned  p rim a rily  fo r g radua te  s tudents  who 
have a m a jo r in te res t in u ltras truc tu re . S e lected  
to p ics  in ce ll u ltras truc tu re  and in te rp re ta tion , 
and in trod u c tio n  to  sp ec ia l te ch n iq u e s  such as 
freeze -e tch ing , enzym e d ig e s tio n  techn iques, 
v isua liza tio n  of DNA strands, and a u to rad i­
og ra p h y  are inc lu d ed . The s tuden t w ill a lso  be 
requ ired  to  do  a p ro je c t invo lv ing  a ll o r som e
of the  spec ia lized  techn iques.
Animal Physiology and Anatomy
Introductory Physical B iology (Veterinary  
M edicine 347). Fall te rm . C red it th ree  hours. 
P re requ is ite : bas ic  b io logy , chem is try , and 
ca lcu lu s , o r pe rm iss ion  o f the  ins truc to r. M W F 
10:10. C. L. C om ar and R. FI. W asserm an.
A  bas ic  trea tm en t o f the  a p p lic a tio n  o f phys ica l 
p rin c ip le s  to  p hys io log ica l p rob lem s. C overage 
inc lu d es : m a them atica l app roach  to  phys io ­
log ica l p rob lem s; p rin c ip le s  of trace rs ; k ine tics ; 
system s ana lys is  and con tro l theory; p hys io - 
chem ica l p r in c ip le s ; flo w  o f energy  in  liv ing  
system s; flo w  o f m ass in liv ing  system s; 
con tra c tility .
Introduction to Anim al Physiology (Veterinary  
M edicine 346). S pring  term . C red it th ree  hours. 
P re requ is ite : one year o f b io lo gy  and zoology, 
c o lle g e  courses in chem is try , and bas ic  co lle g e  
m athem atics . M W F 11:15. D. N. Tapper and 
others.
The ide n tity  and fu n c tio n s  of the  o rgan— system s
33 Biological Sciences
of m am m als, rum inan t and nonrum inan t, w ith  
genera l com parisons  to  o the r fo rm s. P a rticu la r 
em phasis  is g iven to  c ircu la tion , resp ira tion , 
d iges tion , excretion , m etabolism , and endocrine  
contro ls . The lectures, dem onstra tions, and 
exerc ises are in tended  to  serve as a basis fo r 
subsequen t w ork in the  p h ys io log ica l sc iences.
Introductory Parasitology and Symbiology  
(Veterinary M edicine [330]). S pring  term . 
C red it th ree  hours. Lectures T Th 11:15. Labo­
ra tory T 2 :00 -4 :25 . P re requ is ite : one year o f 
b io logy . J. H. W h itlock  and J. R. G eorg i.
A s tudy o f unre la ted  spec ies  liv ing  to g e th e r in 
in tim a te  p h ys io log ica l assoc ia tion . Parasitoses 
w h ich  resu lt in d isease  in the  host are presented 
as im po rtan t and spec ia l cases o f the  sym b io tic  
spectrum . E m phasis is p laced  on an in teg ra tive  
study of the  causa tion  o f d isease  in hum an 
be ings and cu ltiva ted  and natural popu la tio n s  of 
p lan ts and anim a ls. The b io lo g ic a l fu n c tio ns  
of d isease  and the  im pa c t o f hum an ac tiv it ie s  
on the  d isease s truc tu re  of popu la tio n s  is ex­
am ined. Labora tory exerc ises w ill invo lve  a 
broad range o f sym b io tes and pathogens from  
v iruses to  nem as and a rth ropods. (W. F. Mai,
J. P. K ram er and J. FI. G ille sp ie  w ill co llabora te  
in ce rta in  aspects o f the  course.)
313 Histology: The Biology of the Tissues
Fall term . C red it fo u r hours. P re requ is ite : a tw o- 
sem ester in trod u c to ry  b io lo gy  sequence; a 
background  in ve rtebra te  anatom y and o rgan ic  
chem is try  o r b io ch e m is try  des irab le . Lectures,
T Th 11:15. Laboratory, T Th 2 -4 :2 5 . W. A. 
W im satt.
Provides the  student w ith  a bas is  fo r unde r­
s tand ing  the  m ic rosco p ic , fine  s truc tu ra l and 
func tiona l o rgan iza tion  of vertebra tes, and 
the  m ethods of ana ly tic  m o rph o log y  at the  ce ll 
and tissue  levels. The dynam ic  in te rre la tions  
of structu re , co m po s itio n , and fu n c tio n  in 
ce lls  and tissues are stressed.
316 Invertebrate Zoology Either term . C red it 
fo u r hours. P re requ is ite : at least one year of 
b io lo g ica l sc ien ce  or p erm iss ion  of ins truc to r. 
Two lectures and tw o labo ra to ries  per week. 
Lectures, W F 11:15. Labora tory, W  F 2 -4 :25 .
J. M. A nderson and assistant.
Lectures on se lected  to p ics  in the  deve lop ­
ment, s tructu re , function , and in te rre la tion s  of 
invertebra te  an im als, w ith  p a rticu la r a tten tion  
to  p hy logene tic  aspects. In tensive  labora to ry 
w ork on represen ta tive  invertebra tes, u tiliz ing  
liv ing  o r fresh  spec im ens w herever possib le . 
Each student w ill be expected  to  do a s ig n ifi­
cant am ount o f independen t w ork  and a term  
paper may be requ ired.
410 General Anim al Physiology: A Quantita­
tive Approach, Lectures S pring  term . C red it 
th ree  hours. S-U g rades o p tio n a l. P rerequ is ite : 
one year o f b io lo gy  and phys ics ; courses in 
chem istry , o rgan ic  chem is try , and b io ch e m is try
des irab le . Lectures, M W F 10:10. H. C. 
Ffowland.
The p rin c ip le s  of anim al phys io logy  are d eve l­
oped th rough  cons ide ra tion  o f the  fu n c tio n in g  of 
ce lls , tissues, and organs. S p e c ific  to p ics  d is ­
cussed  inc lu d e  resp ira tion , m e tabo lism , c irc u la ­
tion , excre tion , body m echan ics , m uscle  co n ­
tra c tio n , nerve action , sensory recep tion , and 
centra l nervous system  function . A  quan tita tive , 
sys tem s-theo re tica l app roach  is em phasized.
411 (410A) General Anim al Physiology Labo­
ratory. Spring  term . C red it tw o hours. Pre­
requ is ite : 410 o r equ iva le n t m ust be taken 
concu rren tly . Lecture, W  2. Laboratory, M T Th 
o r F 1 :25 -4 :25 . H. C. How land.
Students are in troduced  to bas ic  tech n iq u es  
u tilized  in the  s tudy of the p hys io log y  of anim al 
tissues. Experim ents cover to p ics  d ea ling  w ith  
resp ira tion , p rope rties  of m uscle , c ircu la tio n , 
a c tiv ity  o f nerves, and o sm otic  phenom ena.
412 Special Histology: The Biology of the  
Organs. S pring  term . C red it fo u r hours.
O ffered in a lte rna te  years. E n ro llm en t lim ite d  to  
e igh teen  students. P re requ is ite : 313 o r co n ­
sent o f ins truc to r. Lectures, W F 9:05. 
Labora tory, W F 2 -4 :2 5 . W. A. W im satt.
A  co n tin u a tion  o f course  313. The m ic ro sco p ic  
and u ltras truc tu ra l o rgan iza tion  of the  p rin c ip a l 
ve rteb ra te  organ  system s are s tud ied  in re la ­
tion  to  th e ir  deve lopm ent, fu n c tio na l in te rac tion , 
and spec ia l p h ys io log ica l ro les. C ourses 313 
and 412 to g e th e r p resent the  fundam enta l 
aspects o f the m ic ro sco p ic  and su b m ic ro sco p ic  
o rgan iza tion  of the  ve rtebra te. The o rgan iza tion  
o f the  course  invo lves s tuden t p a rtic ip a tion  in 
lec tu re -sem ina rs , and the  p rosecu tion  o f in d e ­
pendent p ro je c t w ork  supp lem en ta ry  to  the  
regu la r w ork  of the  labora to ry. The la tte r enab les 
s tudents  to  ga in  p rac tica l expe rience  w ith  
h is to lo g ica l and h is toch e m ica l p repara tive  
techn iques.
414 M am m alian Physiology Spring  term . 
C red it s ix  hours. S tudents d es iring  reg is tra tion  
shou ld  file  w ritten  a p p lica tio n  fo rm  at 438 
M orrison . P re requ is ite : a year o f b io lo g ica l 
sc iences. C ourses in b iochem is try , h is to logy, 
and g ross  ana tom y des irab le . Lectures, M W F 
8. D iscuss ion , S 10:10. Labora tory, M o r W 
1:25. W. J. V isek; A. Bensadoun, E. L. G aste iger, 
Jr., and W. Hansel.
A  genera l course  in c lu d in g  c ircu la tio n , re sp ira ­
tion, d iges tion , m e tabo lism , renal fu n c tio n , 
end o crino log y , and the  nervous system .
418 Sem inar in Anatom y and Physiology
Either term . C red it one  hour. T im e to  be 
arranged. L im ited  to  Jun io rs  and Seniors. 
O rgan iza tiona l m eeting  firs t Tuesday o f each 
sem ester. Staff.
419 Research in Anim al Physiology and 
Anatomy. Fall o r sp ring  term . C red it and hours 
to  be a rranged. U nderg raduates  m ust a ttach  to
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th e ir  p re reg is tra tion  m ateria l, w ritten  p e rm iss ion  
from  the  sta ff m em ber w ho  w ill superv ise  the 
w ork  and ass ign  the  grades. Staff.
P ractice  in p lann ing , co nd u c tin g , and reporting  
independen t labo ra to ry  a n d /o r  lib ra ry  research 
program s.
512 Com parative Physiology Spring  term . 
C red it tw o hours. S tudents are encouraged  to 
en ro ll in 512A co ncu rre n tly . T Th 9:05. W. N. 
M cFarland and F. H. Pough.
A com parison  of the  p rin c ipa l phys io log ica l 
fu n c tio ns  o f ve rteb ra tes  and invertebra tes, w ith  
em phasis  on adap tion  to  d iffe re n t e nv iro n ­
m ents. O ffered in a lte rna te  years. N ot o ffered 
in 1975-76.
513 (512A) Com parative Physiology Labo­
ratory. S pring  term . C red it tw o hours. L im ited  
to  tw elve s tudents. P re requ is ite : concu rren t 
e n ro llm en t in 512 and consen t o f ins truc to r.
T Th 1 :25 -4 :25 . Inc ludes  sm a ll g roup  p ro jects . 
W. N. M cFarland and F. H. Pough.
In tro d u c tion  to  com para tive  p hys io log ica l te ch ­
n iques and th e ir  a p p lica tio n  to  o rig in a l research 
p ro jec ts . N ot o ffered in 1975-76.
Anim al Embryology (B iological Sciences 386).
Com parative Physiology of Reproduction of 
Vertebrates (Poultry S cience 425)
Developm ental Anatom y and Histology 
(Veterinary Anatomy 507).
Elem ents of Physical B iology (Veterinary  
M edic ine 920)
Fundam entals of Endocrinology (Anim al 
Science 427).
General Photobiology (B io logical Sciences  
547)
Neuroanatom y (Veterinary Anatom y 505)
Optics in B iology (B iological Sciences 405)
Insect M orphology (Entomology 322).
Sensory Function (B iological Sciences 427).
Vertebrate M orphology (Veterinary M edicine  
700)
Vision (B iological Sciences 425)
The Vertebrates (B iological Sciences 373) 
Neurobiology and Behavior
321 Neurobiology and Behavior Fall term . 
C red it th ree  hours. L im ited  to  jun io rs , seniors, 
and g radua te  s tudents. P re requ is ite : 101-102.
Lectures M W F 8. T. E isner, M. E lde fraw i, and 
staff.
E vo lu tion  o f behav ior, cue ing  o f behavior; 
soc ia l and non so c ia l behavior, neuroanatom y, 
neu rophys io logy, neu rochem is try , neura l ne t­
w orks, m em ory.
322 (323A) Physiological Psychology Labo­
ratory. Spring  term . C red it th ree  hours. May 
be taken on an S-U basis  w ith  consen t o f the 
ins truc to r. P re requ is ite : 321, P sycho logy 201, 
co ncu rre n t re g is tra tio n  in 323, and consen t of 
ins truc to r. D iscuss ion , M 7 :3 0 -9  p.m. Labo­
ratory, T 1 :25 -4 :24 . B. P. H alpern.
Experim ents w ill be done  on phys io log ica l 
aspects  o f co n d itio n in g  in ve rteb ra tes  and in ­
ve rteb ra tes, m em ory, in te rac tions  between 
horm ones and behavior, and e ffects  of bra in  
les ions on percep tua l and a lim en ta ry  behavior.
A  fina l o r ig ina l e xpe rim en t w ill be p lanned
and ca rried  out.
323 Physiological Psychology. S pring  term . 
C red it th ree  hours. P re requ is ite : B io lo g ica l 
S c iences 101-102  o r e qu iva len t and in trod u c to ry  
chem is try ; P sycho logy 201 or a 300-leve l course  
in psycho logy. Lectu res T Th 9:05. B. H alpern . 
S e lec tive  exam ina tion  of neura l, endocrine , and 
b io ch e m ica l fu n c tio ns  re la ted  to  em otion , 
m ertiory, lea rn ing , pe rcep tion , hunger, th irs t and 
sleep.
[324 Anim al Social Behavior S pring  term. 
C red it fo u r hours. P re requ is ite : 101-102  or 
105-106. N ot open to  s tudents  w ho  have a lready 
taken 523. N ot o ffe red  1974-75.]
325 C ellu lar Organization of the Nervous 
System. S pring  term . C red it th ree  hours. Pre­
requ is ites : 101-102  and 321; the  la tte r may 
be w aived by pe rm iss ion  of the  ins truc to r. 
Lectures, T  Th 11:15. M. M. S alpeter.
Specia l em phas is  is on deve lopm ent, fu n c ­
tiona l re la tio n sh ip s , and u ltras truc tu re .
326 E lem entary Neurophysiology. Fall term . 
C red it th ree  hours. P re requ is ite : 325 or per­
m iss ion  o f the  ins truc to r. Lectures, T Th 9:05. 
D iscuss ion  T 7 p.m. T. R. P odleski.
Lectu res w ill exam ine the  b io p h ys ica l and b io ­
chem ica l p rop e rtie s  o f the  e xc itab le  m em branes 
of nerve ce lls  and m uscle . T o p ics  to  be s tud ied  
inc lu d e  the  o rig in  o f b io e le c tr ic  potentia ls , 
e xc ita b ility , syn ap tic  transm iss ion , neural 
c irc u its , the  s p e c ific ity  o f neura l m em branes, 
and poss ib le  m echan ism s fo r p las tic ity .
328 Behavioral M aturation Fall term . C red it 
th ree  hours. P re requ is ite : 323. Lectu res M F 
12:20. E. H. Lenneberg.
Em ergence o f behav ior w ill be s tud ied  in the 
lig h t o f deve lopm en ta l b io logy , in c lu d in g  be­
hav io r g ene tics , neu roem bryo logy  and 
m orphogenes is , phys ica l m a tu ra tion  o f the  
bra in , trans fo rm a tion  and a llo m e try  as w e ll as 
re ta rd ing  in fluences  from  the  env ironm ent.
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420 Principles of Neurobiology Laboratory 
(Also Psychology 420) Spring  term . C red it 
fo u r hours. P re requ is ites: B io lo g ica l Sc iences 
326 o r 427 o r 428 (m ay be taken concu rren tly ), 
and perm iss ion  of ins truc to rs . M T W or Th 
1 :25 -4:25 . E n ro llm en t lim ited  to  th ir ty -s ix  
students. B. H alpern, T. Pod leski, D. Tapper, 
and staff.
Labora tory p rac tice  w ith  neu ro b io log ica l p repa ra ­
tio ns  and experim ents, des igned  to  teach the 
s tudents the  techn iques, experim enta l designs, 
and research  s tra teg ies  used to  s tudy b iophys ica l 
and b io ch e m ica l p roperties  of e xc itab le  m em ­
branes, sensory receptors, the  centra l nervous 
system  transfo rm a tion  o f a ffe ren t activ ity , the 
ch a ra c te ris tic  co m po s itio n  and m etabolism  of 
neura l tissue. The course  w ill be d iv id e d  in to  two 
segm ents: an in itia l segm ent (app rox im a te ly  s ix 
w eeks) in w h ich  fundam enta l tech n iq u es  w ill be 
learned and used in experim ents  by a ll students; 
a second segm ent (app rox im a te ly  e ig h t weeks) 
in w h ich  s tudents w ill learn and use m ore spe ­
c ia lized  tech n iq u es  fo r experim ents  in e ithe r 
e lem enta ry n eu rophys io logy of exc itab le  m em ­
branes, o r sensory fu n c tio n , o r neurochem istry .
421 Com parative Vertebrate Ethology Fall 
term . C red it th ree  hours. S-U grades op tiona l. 
P rerequ is ite : 101-102  o r 103-104, and 321, and 
perm iss ion  of the  ins truc to r. Lectures, T Th 
9:05. Laboratory, to  be a rranged. W. C. D ilger.
A  survey of the  m ethods and p rin c ip le s  of 
ve rtebra te  e th o lo g y  fo r s tudents sp ec ia liz in g  
in th is  fie ld  o r fo r those  in o the r b ranches of 
zoo logy w ish ing  to  b roaden th e ir know ledge  of 
anim al behavior. E m phasis is p laced on the 
causation , func tion , b io lo g ica l s ign ifica nce , and 
evo lu tion  of sp e c ie s -typ ica l behavior. The 
labo ra to ries  are designed  to  g ive  firs t-h a nd  
know ledge  of the m ateria l covered in lectures.
423 Animal Com munication. Fall term . C red it 
fo u r hours. E nro llm en t lim ited  to th irty -tw o  
students. P re requ is ites: B io lo g ica l S c iences 321 
and Physics 101-102 or 207-208. Lectures,
T Th 10:10. Labora tory, T o r Th 1 :25 -4 :25  and 
o the r m eetings to  be arranged. R. R. C apran ica  
and R. Hoy.
The fu n c tio na l aspects of b io lo g ica l s igna ls , th e ir 
phys ica l p roperties, and the phys io log ica l 
m echan ism s underly ing  th e ir genera tion  and 
recep tion . Lectures w ill exam ine in deta il 
se lected  b io lo g ica l com m un ica tion  p rob lem s 
from  each of the  known sensory m oda lities. 
D iscuss ion  w ill cover s igna l ana lys is , trans­
m iss ion  properties, and the  lim ita tio n  of each 
type of co m m un ica tion . Labora to ries w ill inc lu d e  
behaviora l observa tions  under both fie ld  and 
captive  cond itions , and ind iv idua l experience  
w ith  the  te chn iques of s igna l reco rd ing  and 
analysis.
424 Brain and Behavior Fall term . C red it 
th ree  hours. P re requ is ite : fa m ilia r ity  w ith  
theories of pe rcep tion , m em ory, and p hys io ­
log ica l psycho logy, o r p erm iss ion  of the  
ins truc to r. Th 2 :30 -4 :30 . E. H. Lenneberg.
A  th e o re tica l in trod u c tio n  to hum an neuro logy. 
Th is survey of c lin ic a l sym ptom s and th e ir 
e tio lo g y  is des igned  to  enab le  s tudents  to  
make use o f d isease  fo r research  purposes.
[425 Vision Fall term . C red it tw o hours. 
P re requ is ite : C hem is try  104 o r 108, M athe­
m atics 108 or 111, Physics 102 and 208, o r 
consen t o f the  ins truc to r; co ncu rre n t o r previous 
en ro llm e n t in B io lo g ica l S c iences 405 recom ­
m ended. Lectures T Th 10:10. R. K. C layton.
Not o ffe red  in 1974-75.
A  s tudy of the  m echan ism  o f seeing  and 
em brac ing  b io lo g ica l, phys ica l, and chem ica l 
app roaches to  the  sub jec t.]
426 Neuropharm acology S pring  term . C red it 
th ree  hours. P re requ is ite : 431 and 321, o r co n ­
sent o f ins truc to r. Lectures M W F 8. M. E. 
E ldefraw i.
Deals w ith  d rugs th a t a ffec t the  nervous system , 
both  centra l and periphera l. Em phasis  w ill be 
on m echan ism s of d rug  ac tion  w he reby bas ic  
b io ch e m ica l processes and n eu ro p hys io lo g ica l 
and behaviora l phenom ena are b ridged . Am ong 
the to p ics  d iscussed  are s tim u lan ts , anesthe tics, 
ha llu c in o ge n s , and neuro tox ins. T op ics  covered 
w ill a lso inc lu d e  drug  a dd ic tio n , psycho ­
pharm aco logy, end o crine  pha rm aco logy, and 
the  b io ch e m ica l basis  o f the  th e ra pe u tic  uses 
of d rug s  in d iseases o f the  nervous system .
427 Sensory Function Fall term . C red it 
th ree  hours. P re requ is ite : 321 or the  equ iva len t. 
Lectures, M W F 11:15. D iscuss ion  period  to  
be a rranged. B. P. H alpern  and D. N. Tapper. 
Sensory recep tors  and the  centra l nervous 
system  transfo rm a tion  o f a ffe ren t a c tiv ity  w ill 
be cons ide red  in re la tion  to  hum an and anim al 
psychophys ica l data  and to  the  adap tive  s ig ­
n ificance  of behavior. The recep to rs  w ill be 
exam ined in term s of anatom y, b iochem is try , 
b io p h ys ics  of transduc tion , and the  centra l 
nervous system  con tro l o f pe riphera l input. 
In fo rm ation  and s igna l de tec tion  th eo ries  w ill 
be app lied .
[428 Neurochem istry S pring  term . C red it 
th ree  hours. P re requ is ite : 431 and 326, 427 or 
524, o r th e ir equ iva len t. E n ro llm en t a pp ro x i­
m ate ly  5 0 -1 0 0  students. Lec tu re -d iscuss ion  
T Th 11:15-12:45.
S pecia l fea tu res of the  co m po s itio n  and m e­
tabo lism  o f neura l tissue  w ill be d iscussed .
The ide n tifica tion  o f synap tic  transm itte rs  in 
the  nervous system , in c lu d in g  th e ir  sp ec ific  
loca liza tion , b iosyn thes is  and m etabolism , 
re lease, inac tiva tion , and ac tion  on postsynap tic  
recep tors  w ill be cons ide red  in de ta il. C hem ica l 
aspects o f v is io n  and o f neuronal deve lopm ent 
and m atu ration  w ill a lso be s tud ied . Not o ffered 
1974-75.]
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429 Research in Neurobiology and Behavior.
Fall o r sp ring  term . C red it and hours to  be 
arranged. S-U g rades o p tio n a l. U ndergraduates 
m ust a ttach  to  th e ir p re reg is tra tion  m ateria l 
w ritten  p erm iss ion  from  the  sta ff m em ber w ho 
w ill superv ise  the  w ork  and ass ign  the  grade. 
Staff.
P rac tice  in p lann ing , co nd u c tin g , and re po rt­
ing independen t research  program s.
523 Evolution of Social Systems S pring  term . 
C red it fo u r hours. S-U g rades op tiona l. W ill 
a lte rna te  w ith  an unde rg radua te  course  on the 
sam e su b je c t beg inn ing  sp rin g  1975. Pre­
requ is ites : C ourse  w ork  in an im a l behavior, 
e co logy, and e vo lu tiona ry  theory. Lectures
T Th 9:05. D iscussion  hours to  be arranged.
S. T. Emlen.
A com bined  lec ture  and d iscu ss io n  course  
d ea ling  w ith  the  in te rre la tion sh ip s  o f anim al 
behav io r and eco logy, em phas iz ing  adap tive  
s tra teg ies  o f soc ia l behavior. T o p ics  inc lude: 
B ehaviora l adap ta tions  to  the  environm ent; 
e co lo g ica l s ign ifica nce  of d iffe re n t spatia l 
o rgan iza tions  (te rr ito r ia lity , co lo n ia lity , no ­
m adism ); evo lu tion  of coope ra tive  and com m unal 
soc ia l behavior; e co lo g ica l cons tra in ts  on 
m onogam ous, po lygam ous, and p rom iscuous 
m ating  system s; op tim iza tio n  o f fo rag ing  
s tra teg ies; p red a to r-p rey  in te rac tions ; ro le  of 
so c ia l behav ior in pop u la tio n  lim ita tion .
524 Behavioral Neurophysiology Spring  
term . P re requ is ite : 321 o r equ iva len t. One tw o- 
hou r sm a ll d iscu ss io n  g roup  w eekly, tim e  to  
be a rranged. One lec ture  w eekly, T Th or S 9:05. 
E n ro llm en t lim ited  to  25 students. J. M. C am hi. 
Sm all g roup  d iscu ss io ns  o f se lected  read ings 
on a va rie ty  o f re la ted  sub jec ts ; p oss ib le  to p ics  
inc lu d e  (1) neuronal con tro l o f o rie n ta tio n  be ­
havior, (2) neuronal con tro l o f rh y th m ic  behavior,
(3) deve lopm ent o f behav ior and the  nervous 
system , (4) sensory in teg ra tion  and behavior,
(5) synap tic  in teg ra tion  and behavior. Lectures 
w ill be presented as needed to  a id  in unde r­
s tand ing  m ateria l covered in g roups. O p p o rtu ­
n ity  p rov ided  fo r som e s tudents  to  lec ture  to  the  
c lass.
525 (524A) Behavioral Neurophysiological 
Laboratory S pring  term . C red it tw o hours. 
E n ro llm en t lim ited  to  15 s tudents. C ourse  524 
m ust be taken concu rren tly . T im e to  be 
announced . J. M. Cam hi.
Experim ents in neu rophys io logy , o ften  re la ted  
to  s p e c ific  behav io r patterns.
526 (525) Functional Organization of the 
Mam m alian Nervous System (Lecture) Fall 
term . C red it th ree  hours. O ffered in a lterna te  
years. O ffered next, fa ll 1974. P re requ is ite : two 
years o f b io lo g ica l sc ience . C ourses in b io ­
chem is try , phys ics , and neura l ana tom y are 
d es irab le . Lectures, M W  F 10:10. E. L. G aste iger. 
C e llu la r, sensory, centra l in teg ra tive , and
m oto r aspects  o f the  nervous system  w ill be 
cons ide red  w ith  an em phas is  on the  e le c tro - 
p hys io log ica l app roach.
527 Functional O rganization of the M am m alian  
Nervous System, Laboratory. Fall term . C red it 
th ree  hours. C oncu rren t reg is tra tion  in 526 
requ is ite . Labora tory, W  1:25. E. L. G aste iger. 
S tud ies w ill inc lu d e  e le c tr ica l a c tiv ity  o f ce lls , 
re flexes, dece reb ra te  r ig id ity , a cou s tic  m icro - 
pho n ic  response, su bco rtica l s tim u la tio n , and 
evoked and spon taneous c o rtic a l ac tiv ity .
528 (526) B ioelectric  Systems S pring  term . 
C red it th ree  hours; fo u r hours w ith  labora to ry. 
P re requ is ite : 423 or 427 o r 524, o r P hysics 360, 
o r E lec trica l E ng ineering  IEE 312. P erm iss ion  of 
ins truc to r requ ired  fo r labora to ry. Lectures,
M W  9:05. D iscuss ion  and dem onstra tions ,
Th 2. R. R. C ap ran ica  and M. Kim .
The a p p lic a tio n  o f system s te ch n iq u es  to  b io ­
log ica l p rob lem s. E lec trica l a c tiv ity  o f nerve 
ce lls ; gene ra tion  and p ropaga tion  o f nerve 
im pu lse ; vo ltage  c lam p  te ch n iq u e . F lodgkin- 
Fluxley m ode l; e le c tr ica l e xc ita b ility  and trans fe r 
fu n c tio n  of n eu rom uscu la r system s; synap tic  
transm iss ion ; m ode ls  o f nerve ce lls  and con tro l 
system  a na lys is  o f o s c illa to ry  a c tiv ity . Nerve 
nets: evoked ac tiv ity ; spon taneous a c tiv ity ; 
s im u la tion  and co m pu te r ana lys is . Functiona l 
neuroana tom y o f b ra in ; trans fe r c h a ra c te ris tics  of 
sensory recep tors ; sensory enco d ing  and p ro ­
cess ing  in the  perip h era l and cen tra l nervous 
system s; neura l m echan ism s fo r v is io n  and 
hearing.
P ro jects  fo r the  op tio n a l labora to ry  sess ions to 
be a rranged. P ossib le  to p ic s  inc lu d e : m easure ­
m ent o f EKG and EEG, d ig ita l co m pu te r 
s tim u la tio n  and system s ana lys is  o f e le c tro - 
p h ys io lo g ica l data ; des ign  of e le c tro n ic  ins tru ­
m enta tion  fo r b io lo g ica l and m ed ica l e x p e ri­
ments.
620 Sem inar in Neurobiology and Behavior.
Fall o r sp ring  term . C red it one hour. S-U grades 
o p tio n a l. P rim arily  fo r unde rg radua tes . T im e to 
be a rranged. O rgan iza tiona l m eeting , firs t M on­
day o f sem ester, C a ldw e ll 100, 8 p.m . Staff.
[622 Sem inar in Ecological Anim al Behavior
S pring  term . C red it two hours. Open to  q ua lified  
gradua te  and unde rg radua te  s tudents w ho have 
taken courses in a n im a l behav io r and eco logy, 
and w ho  have secured  p erm iss ion  o f the  
ins truc to r. T im e to  be a rranged. E nro llm en t 
lim ited  to  tw e lve  s tudents. Not o ffe red  
1 9 7 4 -7 5 ]
629 Advanced Topics in Neurobiology and 
Behavior. Fall o r sp ring  term s. A  sem inar 
course  fo r g radua te  s tudents  and se lected  und e r­
gradua tes. Top ics , c re d it, and hours to  be 
a rranged . S ta ff and students.
D esigned  to  p rov ide  severa l s tudy g roups  each 
sem este r on sp ec ia lize d  to p ics . A  g rou p  may 
m eet fo r w ha tever period  is jud g e d  adequate  to
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enab le  coverage of the  se lected  to p ics . O rd i­
narily, to p ics  w ill be se lected  and c ircu la te d  
du ring  the  p reced ing  sem ester. S uggestions for 
to p ics  shou ld  be subm itted  by fa cu lty  o r s tu ­
dents to  the  cha irm an  of the  Section  of N euro ­
b io logy  and Behavior.
Optics in Biology (B iological Sciences 405). 
Biochemistry
130 Orientation Lectures in Biochem istry
S pring  term . N oncred it. For freshm an and 
sophom ore  students. Lectures and dem onstra ­
tions  covering  in te resting  areas o f b iochem is try . 
First th ree  S aturdays of term  9 :05 -10 :30 .
J. L. G aylor and staff.
131 Introductory General Biochemistry. Fall 
term . C red it s ix  hours. A  te rm ina l course  p ri­
m arily  fo r nonsc ience  underg radua tes. Lectures, 
M T W T h  11:15. R ecita tion , Th 2 -4 :2 5 . A. L. Neal. 
Lectures, dem onstra tions , and rec ita tions  
dea ling  w ith  se lected  fundam enta l p rin c ip le s
of genera l, o rgan ic  and b io ch e m is try  w ith  
em phasis  on b iochem is try .
231 Introductory Biochem istry Fall term . 
C red it th ree  hours. P re requ is ite : C hem is try  104 
or 208, o r the  equ iva len t. May not be taken 
fo r c re d it by s tudents w ho  have com ple ted  a 
more advanced course  in th is  section . Lectures, 
T  Th F 12:20. A. L. Neal.
A b rie f survey of o rga n ic  ch em is try  as re la ted 
to b io lo g ica l com pounds and a d iscu ss io n  of 
se lected  b io ch e m ica l to p ics  and reactions  as­
socia ted  w ith  the  m etabolism  o f an im a ls, p lants, 
and m icroo rgan ism s and a d iscu ss io n  of 
se lected  b io ch e m ica l top ics . E spec ia lly  designed  
as a genera l course  fo r fou r-yea r students 
in ag ricu ltu re .
430 Basic Biochem ical M ethods Either term . 
C red it fo u r hours a term  or fo u r hours fo r two 
term s or tw o hours a term . P re requ is ites:
431 and p erm iss ion  o f ins truc to r. Laboratory, 
lec tu re -d iscuss io n , M W 12 :20-4 :25  or T 9 :0 5 -  
4:25 o r Th 9 :05 -4 :25  (fou r c re d its ); T  12:20-4 :25  
or Th 12 :20-4 :25  (two c re d its ). J. M. Fessenden- 
Raden, L. D. W right, and R. R. A lexander. 
S tudents m ust p re reg is te r w ith  ins truc to r by 
A p ril 4 fo r fa ll term  and N ovem ber 1 fo r 
sp ring  term.
A m odu la r course  des igned  to  m eet the  p rac tica l 
b iochem ica l needs of s tudents  concen tra ting  
in o the r d isc ip lin e s . C ho ice  of m odu les 
em phas iz ing  c lin ic a l b iochem is try , n u tritiona l 
b iochem is try , p lan t b io ch e m is try  and ana ly tica l 
b iochem is try . S tudents en ro lled  fo r fo u r c re d its  
w ill go into  m ore depth  and w ill com p le te  more 
m odu les than s tudents  en ro lled  fo r tw o cred its .
431-432  Principles of Biochem istry NOTE: 
D uring 1974-75, B io lo g ica l S c iences 431 -432  
w ill be g iven in tw o fo rm ats: lectures (431) and 
ind iv idua lized  ins truc tio n  (432). Lectures w ill be
g iven  ta ll term  only. In d iv id u a lize d  ins truc tio n  
w ill be o ffe re d  to a m axim um  o f one hun d re d  
fifty  s tudents  each term. A ll s tudents  in tend ing  
to  take  431 -432  in the  fa ll shou ld  attend the  firs t 
class m eeting, M 10:10, Sep tem ber 2.
431 Principles of Biochem istry (Lectures)
Fall term . C red it fo u r hours. P rerequ is ite : 
C hem is try  253 or the  equ iva len t. M W F S 10:10. 
R. E. M cC arty  and staff.
A bas ic  course  d ea ling  w ith  the  ch em is try  o f 
b io lo g ica l substances and th e ir trans fo rm a tions  
in liv ing  organ ism s.
432 Principles of Biochem istry (Individualized  
Instruction). Either term . C red it fo u r hours. 
P re requ is ite : C hem is try  (353 -355) o r the 
equ iva len t. S tudents m ust have one o f the  
fo llo w in g  free: M W F 8 or M W F 10:10. First 
m eeting in fa ll, M 10:10 S ep tem ber 2. R. Wu,
J. M. G riffiths , and staff. F irst m eeting  in sp ring , 
M 10:10, January 27. J. M. C alvo, J. M.
G riffiths , and staff.
The fo ca l p o in t fo r th is  course  is a s tudy cente r 
where  s tudents  find  m ateria ls, get he lp , p a rt ic i­
pate in d iscuss ions , and take exam s. The study 
cen te r w ill be open m orn ings, a fte rnoons, and 
even ings. S tudents are requ ired  to  m aste r a 
m in im um  body o f core  m ateria l. The pace at 
w h ich  th is  m ateria l is a ss im ila ted  w ill, to  a large 
extent, be se lf-de te rm ined . S tudents w ho  w ish 
to go beyond core  m ateria l w ill have ava ilab le  a 
w ide  range of e lec tives  inc lu d in g  d iscu ss io ns  
of research papers, independen t s tudy o f a 
va rie ty  o f p rob lem s, S c ie n tif ic  A m erican  a rtic les , 
and o rig ina l research  lite ra tu re . There  are no 
fo rm a l lectures. G rades above C w ill be 
de te rm ined  p rim a rily  by the  am oun t o f e lec tive  
w ork  sa tis fa c to rily  com p le ted . Each g rou p  of 
tw enty-five  s tudents w ill have con tac t w ith  an 
ins truc to r, a teach ing  ass is tan t, and an unde r­
g radua te  assistan t.
435 -436  (435-436) Undergraduate B io­
chemistry Seminars Either term . C red it 
one hour each term . Jun io rs  and seniors 
only. E n ro llm en t lim ited . P re requ is ite : B io lo g ica l 
S c iences (431) o r consen t o f ins truc to r. First 
m eeting  of each term  is on the  firs t Tuesday at 
4 p.m. Fall term , D. B. Z ilve rsm it; sp ring  term , 
staff.
A g roup  o f se lected  papers from  the  lite ra tu re  
w ill be c r it ic a lly  evalua ted du ring  s ix  o r seven 
tw o -ho u r m eetings. A term  pape r w ill p robab ly  
be requ ired . Fall term , L ip id s  and b iom em branes; 
sp ring  term , to  be announced .
437 Cell Biology. S pring  term . C red it th ree  
hours. In tended p rim a rily  fo r Jun io rs  and Seniors. 
Some know ledge  of B iochem is try  assum ed. 
Lectures M W F 12:20-1 :25 . A. J. G ibson and 
R, E. M acD ona ld .
An in troduc tion  to  the  p rope rties  of ce lls  s ing ly  
and in com m un ities . The concep ts  o f ce ll g row th, 
s truc tu re  and d iffe re n tia tio n  in p roka ryo tic  and 
euka ryo tic  com m un itie s  w ill be exam ined and
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com pared  w ith  em phasis  on ce llu la r dynam ics  
and in te ractions.
438 Laboratory in Cell B iology S pring  term . 
C red it th ree  hours. P re requ is ite  co reg is tra tio n  in 
437 and p erm iss ion  o f ins truc to r. E nro llm en t 
lim ite d . M W 1 :25 -4 :25 ; o r F 9 :05 -4 :25 . 
D iscuss ion  a rranged. A. J. G ibson  and R. E. 
M acD ona ld .
An in trod u c tio n  to  tech n iq u es  of hand ling  ce lls  
in the  labora to ry. C ell m ateria l w il l va ry to  g ive 
the  s tudents the  w idest p rac tica l experience  
in the  p rob lem s inhe ren t in d iffe re n t system s.
439 Research in Biochem istry E ithe r term . 
C red it hours to  be a rranged. For underg radua te  
s tudents concen tra ting  in b iochem is try . Pre­
requ is ite : adequate  a b ility  and tra in in g  fo r the 
w ork  p roposed. U nderg raduates m ust a ttach  to  
th e ir  p re reg is tra tion  m ateria l, w ritten  perm iss ion  
from  the  s ta ff m em ber w ho  w ill supe rv ise  the 
w o rk  and ass ign  the  g rade. J. L. G aylor and staff. 
S pec ia l w ork in any b ranch o f b io ch e m is try
on p rob lem s under investiga tion  by the  s ta ff 
o f the  section .
530 In term ediate B iochem ical Methods
S pring  term . C red it fo u r hours. P re requ is ites: 
C hem istry  358 and 431 o r co ncu rre n t reg is tra tion  
in 532. Labora to ry T o r Th 9 :05 -4 :25 . D iscuss ion  
p eriod  to  be a rranged. D. B. W ilson  and staff. 
In tended fo r underg radua tes  m a jo ring  in b io ­
ch em is try  and fo r g radua te  s tudents w ith  a 
m ino r in b iochem is try . P re reg is tra tion  m ust be 
m ade w ith  an ins truc to r by N ovem ber 1. 
S e lected  experim ents on ca rbohydra tes , p ro ­
te ins, am ino  ac ids, and m etabo lism  (c e llu la r 
particu la tes , k ine tics , genera l enzym ology) w ill 
be g iven to  illu s tra te  bas ic  b iochem ica l 
p rin c ip le s . The course  w ill em phasize  the 
quan tita tive  aspects  ra the r than qua lita tive  
iden tifica tions .
5 31-532  In term ediate Biochemistry (Lectures).
531 fa ll term  only; 532 sp ring  term  only. C red it 
fo u r hours a term . P re requ is ites: C hem is try  
3 57 -358  and 431 o r consen t o f ins truc to r. 
C a lcu lus  and P hysica l C hem is try  h ig h ly  d e s ir­
able . Lectures M T W  Th F 9:05. Exam inations, 
op tiona l background  o r advanced lectures, and 
d iscuss ion  sec tions  may be schedu led  on Th 
even ings. Fall term , J. K. M offat; sp ring  term .
P. C. H inkle.
The m a jo r areas o f b io ch e m is try  and m o lecu la r 
b io lo gy  w ill be covered in de ta il. Fall term : 
p ro te ins and the  nature o f enzym atic  ca ta lys is ; 
b iosyn thes is  o f in fo rm a tiona l m acrom o lecu les. 
S pring  term : ca rbohydra te , n itrogen , and lip id  
m etabolism ; b ioenerge tics .
[534 Biochem istry of the Vitam ins and 
Coenzymes. S pring  term . C red it tw o hours. 
O ffered in a lte rna te  years. P re requ is ites: C hem ­
is try  (353) and B io lo g ica l S c iences (431) o r th e ir 
equ iva len ts . Lecture, T  Th 10:10. N ot o ffe red  in 
1974-75. D. B. M cC orm ick.
The ch em ica l, b io ch e m ica l, and n u tritiona l 
aspects  o f the  v ita m in s  and coenzym es.]
535 Advanced B iochem ical M ethods I Fall 
term . C red it s ix  hours. Labora to ry T Th 10:10— 
4:35. D iscuss ions to  be a rranged. L im ited  to 
g radua te  s tudents  m a jo ring  in b iochem is try .
E. B. K e lle r and staff.
Each student w ill ca rry  ou t a research  p ro jec t 
du rin g  w h ich  he w ill learn the  b as ic  te ch n iq u es  
o f b io ch e m ica l research .
536 Advanced B iochem ical M ethods II.
S pring  te rm . C red it s ix  hours. L im ited  to 
g radua te  s tudents  m a jo ring  in b iochem is try . S-U 
g rades only. Staff.
S tudents w ill do research  in the  labo ra to ries  of 
th ree  d iffe re n t p ro fessors  chosen  by the  s tudent.
537 Basic and Applied Science Coordination  
Course in Biochem istry Fall term . C red it one 
hour. P re requ is ite : B io lo g ica l S c iences  (431) o r 
equ iva len t. M 7 :3 0 -9  p.m . E. Racker.
C onsis ts  o f a se ries  o f lec tures  and sem inars 
of p rob lem s of bas ic  and app lied  b io ch e m is try  
and its coo rd in a tio n . E n ro llm en t is lim ited  to  
g radua te  s tudents in the  b io lo g ic a l sc iences.
631 -632  Research Sem inar in Biochem istry
E ithe r te rm . C red it one hou r each term . S-U 
g rades on ly . M 7 :3 0 -9  p.m. E. Racker.
R equ ired  o f a ll g radua te  s tudents  (firs t-yea r 
s tudents  excep ted ) m a jo ring  in b iochem is try .
The course  may be repeated fo r c red it.
633 -638  Advanced Biochem istry Throughou t 
the  year. Lectu res and sem ina rs  on 
spec ia lized  to p ics , th ree  to p ics  per te rm . C red it 
one hou r per to p ic . P re requ is ite : 532 o r consen t 
o f ins truc to r. May be repeated fo r c red it.
The fo llo w in g  fie ld s  w ill be covered . Enzyme 
S truc tu re  and M echan ism  o f A c tio n  (fa ll, 1974); 
A spects o f P rote in  and N uc le ic  A c id  Synthesis  
(sp ring , 1975); S tructure , Function, and Syn­
thes is  o f B io lo g ica l M em branes (fa ll, 1975); 
S tructu re  and Function  in M e ta b o lic  System s 
(sp ring , 1976).
633 Topic to be Announced Fall term  1974. 
F irs t 4 ’/ 2 w eeks o f term . T Th 9:05. Staff.
634 N ucleic Acids S pring  term  1975. First 
4 '/2 w eeks o f te rm . T Th 9:05. L. A. H eppel.
635 Analytical U ltracentrifugation Fall term  
1974. M idd le  4>/2 w eeks o f term . T Th 9:05.
R. H. C repeau.
636 Regulation of Interm ediary M etabolism
S pring  term  1975. M idd le  4 1/2 w eeks o f term .
T Th 9:05. W. J. A rion .
637 Problem s in Sequencing N ucleic Acids
Fall term  1974. Last 4V4 w eeks o f term .
T Th 9:05. R. Wu.
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638 Regulatory Mechanism s in Protein  
Synthesis. S pring  term  1975. Last A 'h  w eeks 
o f term . T Th 9:05. D. B. W ilson.
639 Biochem istry Sem inar Fall and spring  
term s. N oncred it. F 4:25. Staff.
Inc ludes lec tures  on cu rren t research  in b io ­
chem is try  presented by d is tin g u ish e d  v is ito rs  and 
staff.
See also, lo r  o p tio n a l c re d it in B iochem is try :
Biological Science 548 Plant Physiology: As­
pects of M etabolism
Veterinary M edicine 512 Vertebrate B io­
chemistry
Botany
145 Plant Biology Fall term . C red it th ree  
hours. L im ited  to  96 s tudents. P rerequ is ite : 
B io lo g ica l S c iences 101-102  o r equ iva len t. 
Lectures, T Th 9:05. Labora tory, M T W Th or F 
1 :25 -4 :25  or W  7 :3 0 -10 :3 0  p.m. M axim um  16 
s tudents in each labora tory. FI. P. Banks 
and assistants.
In troduc to ry  botany fo r those w ho  p lan  to 
spec ia lize  in som e aspect of, o r to  m ake som e 
u tiliza tion  o f the  p lan t sc iences. Em phasizes 
structu re , func tion , rep roduction  and c la s s ific a ­
tion  of ang iosperm s, and the  h is to ry  o f life  on 
earth . E m phasis in labora to ry  is p laced  on the 
deve lopm ent o f s k ills  in hand ling  p lan t m ateria ls, 
inc lu d in g  ide n tifica tion  and several fie ld  trips.
[242 Plant Physiology S pring  term . C red it 
five  hours. P rim arily  fo r  underg radua tes  in the 
a g ricu ltu ra l sc iences. P re requ is ite : 101-102  
and in trod u c to ry  chem istry . Lectures, T Th S 
10:10. C onference, M T W or Th 12:20-1 :10 . 
Laboratory, M T W or Th 1 :25 -4 :25 . C onference 
and labora to ry m ust be on sam e day. The 
labora to ry is the  sam e as fo r course  340. P. J. 
Davies and R. M. Spansw ick. N ot offered 
sp ring  1975.
P lant phys io logy  as app lied  to  p lan ts  g row ing  
in com m un ities . Exam ples w ill deal w ith  crop  
p lan ts  o r h ig h e r p lan ts w here  poss ib le , though  
not exc lus ive ly . T op ics  w ill inc lu d e  ce ll s truc tu re  
and func tion ; so il-p la n t-w a te r re la tions; w ater 
uptake, tra n sp ort and tra n sp ira tio n ; irr ig a tion  of 
crops; sugar transport; m inera l nu trition  of 
crops; resp ira tion  and pho tosyn thes is ; lig h t 
re la tions  in c rops; g row th  and deve lopm ent- 
horm ones, flow e ring , fru itin g , dorm ancy, and 
a bsc iss ion ; chem ica l con tro l o f p lan t g row th .]
340 Plant Physiology Spring  term . C red it 
th ree  hours. P rerequ is ite : 101-102 and o rgan ic  
chem istry . M ust be accom pan ied  by 342 except 
by perm iss ion  of the  ins truc to r. Lectures, T Th S 
10:10. A. T. Jagendorf.
The behavior, g row th , tra n sp ort processes, and 
environm enta l response of p lan ts . T o p ics  w ill 
inc lude  m em brane p roperties , so lu te  and w ater
transport, func tion  of osm otic  fo rces ; m inera l 
and o rga n ic  n u trition ; stress res is tance ; g row th 
and horm ona l ac tion ; m etabo lism  inc lu d in g  
pho tosyn thes is  and resp ira tion ; responses to 
g rav ity , ligh t, pho tope riod , and tem pera ture .
342 Plant Physiology Laboratory S pring  
term . C red it tw o hours. M ust be accom pan ied  
by 340. C onference and labora to ry  m ust be 
on the  sam e day. C onference M T W or Th 
12:20-1 :10 . Labora tory, M T W o r Th 1 :25 -4 :25 . 
A. T. Jagendorf and R. M. Spansw ick.
344 Phycology, S pring  term . C red it fo u r 
hours. Lectures, M W F 10:10. Labora tory, M or 
F 2 -4 :2 5 . J. M. K ingsbury.
An in trod u c tio n  to freshw ater and m arine 
a lgae  in c lu d in g  cons ide ra tion  of th e ir  e co logy 
as m em bers of the  p lankton  and benthos 
and th e ir im po rtance  to man. The labora tory, 
u tiliz in g  fie ld  m ateria l and cu ltu res  from  an 
extensive  liv ing  co lle c tio n , is des igned  to 
illu s tra te  lec ture  to p ics , p rov ide  fa m ilia r ity  w ith  
a lgae  in the  fie ld , and in troduce  the  student 
to  tech n iq u es  used in iso la ting , cu ltu r in g , and 
s tudy ing  a lgae in the  laboratory.
345 Plant Anatomy Fall term . C red it fo u r 
hours. P re requ is ite : 101-102  and p re reg is tra tion  
w ith  ins truc to r in charge. Lectures, T Th 8. 
Labora tory, T Th 10:10-12 :35  or M W  2 -4 :2 5 .
D. J. P ao lillo .
A d escrip tive  course  w ith  equa l em phas is  on 
deve lopm en t and m ature s truc tu re . Lecture, 
labora tory, and read ing  are in teg ra ted  in a study 
gu ide . The labora to ry  offers the  o pp o rtu n ity  to  
deve lop  the  p rac tica l s k ills  requ ired  to  m ake 
ana tom ica l d iagnoses and to w rite  ana tom ica l 
desc rip tio ns .
347 Cytology. Fall term . C red it fo u r hours. 
P re requ is ite : 101-102 o r the equ iva len t; 281 
recom m ended . Lectures, M W 9:05. Laboratory, 
M W or T Th 10:10-12:35. C. H. Uhl.
A study p rim a rily  o f the  s truc tu re  o f ce lls  and 
th e ir com ponents  and the  re la tion  o f these to 
fu n c tio n  and to hered ity . S pec ia l a tten tion  is 
given to  ch rom osom es. Both p lan t and anim al 
m ate ria ls  are used.
350 (349) Plants and Man S pring  term . C red it 
th ree  hours. S-U g rades o p tiona l. Lectures and 
d iscuss ions , M W F 8. D. M. Bates.
A co ns id e ra tio n  o f the  ro le  of p lan ts  in the  
hum an env ironm en t and in the  evo lu tion  of 
c iv iliza tio n s . In tended fo r s tudents in a ll co lleges. 
Em phasis  is on e th n ob o ta n ica l cons id e ra tio n s  
and on h is to rica l to  p resen t day u tiliza tio n  of 
p lan ts  in nu trition , housing, c lo th ing , m edic ine , 
re lig ion , and the  arts.
[440 Cytogenetics. Spring  term . C red it th ree  
hours. O ffered in a lte rna te  years. P re requ is ite : 
courses 347 and 281 o r the  equ iva len t. Lectures, 
M W 9:05. Labora tory, M o r W 10:10-12 :35 .
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C. H. Uhl. A lte rna tes  w ith  P ou ltry  S cience  419. 
N ot o ffe red  in 1974-75.
D eals m ain ly  w ith  the  c e llu la r  m echan ism s of 
h e red ity  and in c lu d in g  recen t researches in 
cy to logy , cy togene tics , and cyto taxonom y.]
[441 Plant Growth and Developm ent Fall 
term . C red it th ree  hours. O ffered in a lterna te  
years. P re requ is ite : course  242 o r 340 and 345, 
o r equ iva len t, o r p erm iss ion  o f ins truc to r. Lec­
tu res M W F 8. P. J. Davies and D. J. P ao lillo . 
Not o ffe red  in 1974-75.
C hanges du rin g  g row th  and deve lopm en t of 
p lan ts  and th e ir co n tro l: m o rph o log ica l and 
a na tom ica l changes in ap ices ; tissue  d iffe re n tia ­
tion ; organ fo rm a tion ; em bryo deve lopm ent; 
nuc le ic  a c id  and p ro te in  syn thesis : gene 
regu la tion ; horm ones— th e ir ac tion , m ode of 
a ction , and in te rac tion ; the  in fluence  o f lig h t in 
deve lopm ent; flow e ring , fru itin g , do rm ancy and 
a bsc iss ion ; reac tions  to  s tress.]
444 Com parative and Developm ental M or­
phology of the Embryophyta S pring  term . 
C red it fo u r hours. O ffered in a lte rna te  years. 
P re requ is ite : 345 and consen t o f the  instructo r. 
Lectures, T Th 8. Labora tory, T Th 2 -4 :25 .
D. J. P ao lillo .
The life  h is to ries  o f b ryophytes, vascu la r c ryp ­
tog ram s, and seed p lan ts  are exp lo red  fo r 
th e ir  deve lopm enta l a ttr ibu tes  and fo r th e ir 
bearing  on co nce p ts  o f evo lu tion  and group  
re la tionsh ips . The course  content is presented so 
th a t an aw areness of the  in teg ra tion  between 
m orpho logy and o the r d is c ip lin e s  in b io lo gy  
can be deve loped.
[448 Plants and Tim e (paleobotany) Spring 
term . C red it th ree  hours. O ffered in a lterna te  
years. P re requ is ite : P lan t A natom y and P lant 
M o rpho logy recom m ended  (m ay be concu rren t), 
o r perm iss ion  o f the  ins truc to r. Lectures, M W 
1 :25 -2 :20 . Laboratory, M 2 :30 -4 :25 . H. P. Banks. 
Not o ffe red  in 1974-75.
A  survey o f the  e vo lu tiona ry  h is to ry  o f the 
m a jo r g roups o f p lan ts. E m phasis w ill be p laced 
on a cons ide ra tion  of the  g e o lo g ic  tim e  of 
appearance  of m a jo r innova tions  in the  p lan t 
k ingdom  and th e ir subsequen t adaptive  
rad ia tions .]
449 Research in Botany. Fall o r sp ring  term . 
C red it and hours to  be a rranged. U ndergraduates 
m ust a ttach  to  th e ir  p re reg is tra tion  m ateria l, 
w ritten  p erm iss ion  from  the  sta ff m em ber w ho 
w ill superv ise  the  w ork  and assign  the  grade. 
Staff.
S tudents engaged  in spec ia l p rob lem s or 
m aking  spec ia l s tud ies  may re g is te r in th is  
course . They m ust sa tis fy  the  ins truc to r under 
w hom  the  w ork  is taken tha t th e ir p repara tion  
w arran ts  th e ir  ch o ice  o f p rob lem .
543 Plant Physiology, Advanced Laboratory  
Techniques. Fall term . C red it fo u r hours. 
P rim a rily  fo r  g radua te  s tudents do ing  w ork  in
p lan t phys io logy, but open to  o the rs  if space 
perm its . P re requ is ite : o rga n ic  chem is try , b io ­
chem is try , course  242 o r 340, o r the  equ iva len t. 
P re reg is tra tion  recom m ended . Labora tory, T or 
W  8 -5 . R ecita tion , M 4 :3 0 -5 :30 . Staff.
An in trod u c tio n  to  som e m odern m ethods in 
expe rim en ta l p la n t b io logy .
545 Photosynthesis Fall term . C red it two 
hours. P re requ is ite : C hem is try  104 o r 208,
M ath 108 or 111, and P hysics 102 o r 208, o r 
consen t o f the  ins truc to r. C oncu rren t o r p re ­
v iou s  e n ro llm e n t in 405 recom m ended . Lectures, 
T Th 10:10. R. K. C layton.
A  d e ta iled  s tudy of the  p rocess by w h ich  p lan ts 
use lig h t in o rde r to  grow , e m phas iz ing  phys ica l 
and p h ys ico -ch e m ica l aspects o f the  p rob lem .
[547 G eneral Photobiology Fall term . C red it 
two hours. Open to  unde rg radua te  s tudents. 
P re requ is ite : sam e as fo r 545. C on cu rre n t o r 
p rev ious e n ro llm e n t in 405 recom m ended . 
Lectures, T  Th 10:10. R. K. C layton. N ot 
o ffe red  in 1974-75.
A  s tudy of the  m a jo r in te ra c tio n s  between 
lig h t and liv ing  m atte r as encoun te red  in 
pho tosyn thes is , v is ion , re gu la tion  o f phys io logy  
and deve lopm ent, b io lum inescence , and dam age 
by u ltrav io le t and v is ib le  lig h t.]
548 Aspects of Plant M etabolism  Spring  
term . C red it th ree  hours. O ffered in a lte rna te  
years. P re requ is ite : 242 o r 340, and 431; 
C hem is try  353, o r the  equ iva len t. Lectures, M 
W F 9:05. A. T. Jagendorf; R. E. M cCarty,
J. F. Thom pson , and staff.
S e lected  areas o f p lan t b io ch e m is try  w ill be 
review ed in the  contex t o f the  p la n t life  cyc le  
and responses to  the  env ironm ent. P robab le  
to p ics  inc lude : m e tabo lism  and storage fu n c tio n  
o f lip id s , ca rbohyd ra tes , o rg a n ic  ac ids , p ro te ins 
and p igm ents; n itrogen  and su lfu r ass im ila tio n ; 
horm one m e tabo lism ; resp ira tion , pho tosyn thesis , 
deve lopm en t and re p lica tio n  of m ito cho n d ria  
and ch lo ro p la s ts ; ce ll w a ll co m po s itio n  and 
p roperties . A tten tion  w ill be paid  to  ope ra tion  of 
con tro l m echan ism s.
549 Transport of Solutes and W ater in Plants
Fall term . C red it th ree  hours. O ffered in 
a lte rna te  years. P re requ is ite : 340 or equ iva ­
lent. Lectures, M W  F 10:10. R. M. Spansw ick. 
T ranspo rt o f ions, water, and o rga n ic  m ate ria ls  
in p lan ts. M echan ism s o f ion transport. R ela­
tio n sh ip s  betw een ion tra n sp o rt and m etabolism . 
Ion uptake and tra n sp o rt in h ig h e r p lants. 
Phloem  transport. W ater re la tions  o f s ing le  
ce lls  and w ho le  p lants.
643 Plant Physiology Sem inar Fall and 
sp rin g  term s. N oncred it. R equ ired  o f g radua te  
s tudents  tak ing  w ork  in p lan t p hys io logy . F 
11:15. Staff.
Lectures on cu rren t research  in p la n t phys io logy  
presented by v is ito rs  and staff.
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645 Current Topics in Plant Physiology Fall
term . C red it two hours per term . Course may 
be repeated fo r c red it. T im e to  be a rranged. 
Staff.
Sem inar reports  by g radua te  s tudents, on cu r­
rent lite ra tu re  in experim enta l p lan t phys io logy  or 
re la ted  areas.
647 Special Topics in Plant Taxonomy Fall 
and sp ring  term s. C red it one hour per term . 
P rerequ is ite : p erm iss ion  to  reg is te r. Lecture  and 
d iscuss ion . Flours to  be a rranged. D. M. Bates, 
W. J. Dress, J. W. Ingram , and H. E. M oore.
A series o f fo u r to p ics , one presented each 
term , des igned  to  p rov ide  p ro fess iona l b ack ­
ground  in b iosys tem atics , lite ra tu re  of taxonom ic  
botany, nom enc la ture , and tro p ica l fa m ilie s  o f 
phanerogram s.
(7) Fall term , 1974. N om encla ture . An ana lys is  
o f the  In te rna tiona l Code of B o tan ica l N om en­
c la tu re  and its a p p lica tio n  to  va rious  p lan t 
g roups. Lectures, p rob lem s, d iscuss ion .
W. J. Dress.
(2) S pring  term , 1975. B iosystem atics. A  co n ­
s ide ra tion  of b iosys tem a tic  app roaches to 
taxonom y inc lu d in g  chem ica l, num erica l, cyto- 
log ica l, and s ta tis tica l m e thodo log ies  as w ell as 
a review  of c la ss ic  s tud ies. D. M. Bates.
(3) Fall term , 1975. Fam ilies of T rop ica l Pha­
nerogam s. The fa m ilie s  of flow ering  p lants 
encoun te red  so le ly  o r c h ie fly  in tro p ica l reg ions 
w ill be cons ide red  in lectures, d iscuss ions, and 
dem onstra tions w ith  the a im  of p rov id ing  
bas ic  po in ts  o f re cog n ition  fo r and an unde r­
s tand ing  of d ive rs ity  and re la tio n sh ip s  in these 
fa m ilie s  fo r the  student ventu ring  into  the 
trop ics . H. E. M oore.
(4) Spring  term , 1976. L itera ture  of Taxonom ic 
Botany. A survey of the  bas ic  re fe rence w orks 
in taxonom y from  the  pre-L innaean  lite ra tu re  
draw n on by L innaeus to con tem pora ry  p u b lic a ­
tions  w ith  com m ents on the p ecu lia ritie s  of
the books (when app rop ria te ) on pub lica tio n  
dates, typ o g rap h ic  devices, and in tr ica c ie s  of 
b ib lio g ra p h ic  c ita tion . Lectures, dem onstra tions , 
d iscuss ions, and prob lem s. J. W. Ingram .
649 Sem inar in System atic Botany Fall 
term . C red it one hour. C ourse  may be repeated 
fo r c red it. F 1. Staff.
Lectures and d iscuss ion  led by staff, v is ito rs , 
and s tudents on to p ics  of cu rren t im portance  
to  system atic  botany.
Evolution. Taxonomy, and Ecology of Vascular 
Plants (B iological Sciences 371, 464 663). 
Plant Ecology (B io logical Sciences 463) 
Advanced Mycology (Plant Pathology 579) 
Taxonomy of Fungi (Plant Pathology 599) 
Current Topics in Mycology (Plant Pathology  
649)
Introductory Mycology (Plant Pathology 309). 
Optics in B iology (B io logical Sciences 405). 
Ecology, Systematics, and Evolution
261 Introductory Ecology E ithe r term . C red it 
th ree  hours. P re requ is ite : c o lle g e  b io lo gy  or a 
sco re  o f 5 on the advanced p lacem ent exam ina ­
tion . Lecture: Fall W 12:20-2 :30 , S pring  T Th 
10:10-11 . Specia l p ro je c ts  o r d iscu ss io n  by 
arrangem ent. D. P im ente l and L. C. C ole. 
E co log ica l p rin c ip le s  s tud ied  and re in fo rced  
using cu rren t exam ples of env ironm enta l p o llu ­
tion  p rob lem s and th e ir so lu tions . T o p ics  
inc lu d e : energy in e co lo g ica l system s and the 
energy c r is is ; recyc lin g  in ecosystem s and 
w aste p rod u c tio n  and d eg rada tion ; lim iting  
fa c to rs  and im pa c t o f po llu ta n ts  on life; 
pop u la tio n  d ynam ics  and hum an num bers and 
w orld  food  supp ly ; co m pe tit io n , p reda tion , and 
paras itism  and b io lo g ic a l co n tro l; b io tic  
com m un itie s  and the  natural resources; pop u la ­
tion  d ispe rsa l and d ispe rs ion  and soc ia l 
behavior; hab ita t system s and land and w ater 
use; success ion  and supp ly -dem and  econom y 
w ith in  b io tic  com m un ities  and the  e conom ics  
o f p o llu tion  contro l. The re la tio n sh ip  o f e co logy 
to  o the r sc iences and need o f m u lt id is c ip lin a ry  
app roaches to  both b io lo g ica l and e nv iro n ­
m enta l p rob lem s w ill be em phasized.
361 G eneral Ecology Fall o r sp ring  term . 
C red it th ree  hours. For s tudents w ith  co nce n tra ­
tion  in eco lo g y  or re la ted  sub jec t. N ot open to 
freshm en. P re requ is ite : 101-102  or equ iva len t. 
Lectures, T Th 9:05. D iscuss ion , W or Th 1:25, 
2:30, o r 3:35. P. P. Feeny and P. L. M arks. 
P rinc ip les  co nce rn ing  the  in te rac tions  between 
o rgan ism s and th e ir env ironm ent. In fluence  of 
co m pe titio n , soc ia l behavior, p reda tion , and 
o the r fa c to rs  of pop u la tio n  s ize and d ispe rs ion . 
Role of energy flow  and m inera l cyc lin g  in 
de te rm in ing  the  struc tu re  and p ro d u c tiv ity  o f 
ecosystem s. S uccession  and c lass ifica tio n  of 
natu ra l com m un ities . In fluence  of c lim a te  and 
past events on the  d ive rs ity  and s ta b ility  o f 
com m un itie s  in d iffe re n t reg ions o f the  w orld . 
In te rsp e c ific  com pe tit io n  and the  n iche  concep t. 
C hem ica l in te rac tions  between organ ism s. 
A p p lica tio n  of e co lo g ica l p r in c ip le s  to  hum an 
prob lem s. M odern evo lu tiona ry  theo ry  w ill be 
s tressed th ro u g h o u t and a tten tion  g iven  to 
c o n flic tin g  e co lo g ica l hypotheses.
364 Introduction to M arine Science Sum m er, 
by spec ia l a pp lica tio n . C red it five  hours. S-U 
g rades only. P re requ is ite : a fu ll year o f co lle g e  
b io lo gy  or geo logy. A spec ia l course  o ffered 
at the  Shoals M arine  Labora to ry of C orne ll 
U niversity, A p p ledore  Is land, Is les of S hoals, o ff 
Portsm outh , New H am psh ire . The facu lty  
inc lu d es  up to  fifty  lec tu re rs  from  academ ic  
ins titu tions , m arine  industry , governm enta l 
agencies, and fisherm en . J. M. K ingsbury 
and staff.
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L iv ing  m ateria l and hab ita ts  are em phasized  in 
in trod u c ing  s tudents  to  the  m ajo r d is c ip lin e s  
o f m arine  b io lo gy  and o ceanography  and in 
round ing  ou t the  s tu d e n t's  know ledge  of these 
to p ics  as presented at in land  loca tions . S h ip ­
board  dem onstra tions of ocea n o g ra p h ic  too ls  
and te ch n iq u es  are conducted , and the  North 
A tla n tic  fish e rie s  are exam ined w ith  the  
p artic ip a tion  o f com m erc ia l traw le rs  and fis h e r­
men from  the  G louceste r fle e t and the  N ationa l 
M arine  F isheries Service.
Presented coope ra tive ly  by C orne ll U niversity, 
the  U n ive rs ity  o f New H am psh ire , and the  State 
U n ive rs ity  o f New York, and ca rries  tra n sc rip t 
c re d it a t the  p a rtic ip a ting  un ive rs ities . For m ore 
d e ta ils  see the  A nnouncem en t o f the Sum m er 
S ession ; fo r in fo rm ation  and app lica tio n s , co nsu lt 
the  O ffice  of M arine  B io logy, 202 P lant 
S cience  B u ild ing .
371 Taxonom y of Vascular Plants Fall term . 
C red it fo u r hours. P re requ is ite : 281 o r per­
m iss ion  o f the  ins truc to r. Lectures and d is c u s ­
s ions, T Th 9:05. Labora tory, T Th 2 -4 :2 5 .
Ft. T. C lausen.
An in trod u c tio n  to  the  evo lu tion  and c la s s ifi­
ca tion  of vascu la r p lants, w ith  a tten tion  to  
p rin c ip le s , m ethods o f ide n tifica tion , and lite ra ­
ture. In the  firs t part o f the  term , tr ip s  are held 
in labo ra to ry  periods.
373 The Vertebrates. Fall term . C red it five  
hours. Labora to ry en ro llm e n t lim ited  to  tw enty 
each section . P re requ is ite : 101-102  o r equ iva len t. 
Lectures, T  Th 10:10. Laboratory, M W 1 :25-5 ;
T Th 1 :2 5 -5 ; M 7 -1 0  p.m., F 1 :2 5 -5 ; T  Th 7 -1 0  
p.m. One p re lim in a ry  exam ina tion  w ill be g iven 
at 7:30 p.m. M idterm  exam ina tion  w ill be g iven 
in the  even ing. T im e to  be announced . W. M. 
H owell and W. N. M cFarland.
An in trod u c tio n  to  the  evo lu tion , c lass ifica tio n , 
com para tive  anatom y, life  h istory, and behavior 
o f ve rtebra te  an im als. Labora tory d issection , 
e xperim enta tion , and dem onstra tion  are co n ­
ce rned  w ith  structu re , c lass ifica tio n , system atics, 
b io lo gy  of species, and s tud ies o f se lected  
aspects o f ve rteb ra te  life.
461 Oceanography Fall term . C red it three 
hours. P re requ is ite : 361, 261, o r consen t o f the 
ins truc to r. Lectures, T Th 10:10. A d d itio n a l 
lectures, Th 12:20 a lte rna ting  w ith  labora tory,
M T W or Th 2 :3 0 -5 . J. P. Barlow.
Physica l and chem ica l aspects o f the  m arine 
env ironm en t and in te ra c tio n s  w ith  m arine 
com m un ities . Labora to ries devoted to  d em on­
s tra tions  of fie ld  and labora to ry  techn iques, 
experim ents  w ith  s im p le  m odels, and in te r­
p re ta tion  and ana lys is  o f typ ica l ocea n o g ra p h ic  
data.
462 Limnology, Lectures Spring  term . C red it 
th ree  hours. P re requ is ite : 361, 261, o r p e r­
m iss ion  o f ins truc to r. Lecture, M W F 11:15.
G. E. L ikens
A s tudy of the  in te ra c tio n  o f b io lo g ica l co m ­
m un ities  and th e ir a qu a tic  env ironm ent. Lectures 
dea l w ith  the  phys ica l, ch em ica l, and b io lo g ica l 
d ynam ics  o f fre sh w a te r ecosystem s.
463 (462A) Limnology, Laboratory S pring  
term . C red it tw o hours. P re requ is ite : co ncu rre n t 
e n ro llm e n t in 462. Labora tory, W Th o r F 1 :2 5 - 
5:25. O ne a ll-d ay  fie ld  tr ip . G. E. L ikens. 
Labora to ries  devoted to  both  fie ld  s tud ies  and 
experim ents  on m ode l ecosystem s.
464 (463) Plant Ecology Fall te rm . C red it 
th ree  hours. P re requ is ite : tw o advanced-leve l 
courses in b io lo gy  in c lu d in g  B.S. 361, o r consen t 
o f ins truc to r. Lectures, M W F 11:15. F ie ld  tr ips ,
F 12 :20-5 . P. L. M arks and R. H. W hittaker. 
P rinc ip les  o f p lan t-e n v iro n m en t in te rac tions
in re la tion  to  the  d is tr ib u tio n , s truc tu re , and 
fu n c tio n in g  o f p la n t com m un ities . These p r in ­
c ip le s  w ill be illu s tra te d  by ana lys is  in the  
fie ld  o f represen ta tive  p lan t co m m un itie s  and 
th e ir  env ironm ents.
465 (463A) Plant Ecology, Laboratory Fall 
term . C red it one hour. P re requ is ite : concu rren t 
e n ro llm e n t in B io lo g ica l S c iences 464 or
an equ iva len t b ackg round  in p la n t eco logy. 
Laboratory, F 12 :20-5 . L im ited  to  tw enty 
s tudents. P. L. M arks and R. H. W hittaker. 
L abora to ry  and fie ld  exerc ises  in p la n t eco logy. 
F ie ld  s tudy o f p lan t com m un itie s  and tech n iq u es  
fo r the  ana lys is  o f com m un ity  data  are em ­
phasized.
466 (464) Evolution and Ecology of Vascular 
Plants. S pring  te rm . C red it fo u r hours. Pre­
requ is ite : 371 o r p erm iss ion  o f the  ins truc to r. 
Lectures and d iscuss ions , T Th 9:05. Labora tory, 
T Th 2 -4 :2 5 . R. T. C lausen.
A s tudy o f the  va ria tion , evo lu tion , and e co ­
log ica l d is tr ib u tio n  of vascu la r p lan ts . Labo ra ­
to ry  pe riods in the  la te r part of the  term  are 
devoted to  s tudy o f natura l p op u la tio n s  in the 
fie ld .
467 (466) Chem ical Ecology S pring  term . 
C red it two hours. P rim arily  fo r sen io rs  and 
g radua te  s tudents. S-U g rades o p tio n a l. O ffered 
in a lte rna te  years. P re requ is ite : C hem is try  353 or 
357 -358 , course  101-102  o r pe rm iss ion  of 
ins truc to r. Lectures, M F 12:20. P. P. Feeny;
M. A lexander, T. E isner, J. M e inw ald , W. L. 
R oelofs, and R. H. W h ittake r. O ffered in a lterna te  
years. N ot o ffe red  in 1975-76.
E co log ica l and e vo lu tiona ry  s ig n ifica n ce  of 
ch em ica l in te ra c tio n s  of o rgan ism s. Sum m ary 
o f key p rocesses in regu la tion  o f natura l p o p ­
u la tions. Survey of m a jo r c lasses o f natural 
p rod u c ts  w ith  em phas is  on a p p ro p ria te  ana ly tica l 
techn iques. C hem ica l a dap ta tions  fo r  re p ro ­
d uc tio n , defense, hab ita t se lec tion , d ispe rsa l, 
feed ing  e ffic ien cy  and co m pe tit io n  in an im als, 
p lan ts, and m icroo rgan ism s. C ho ice  o f adap tive  
s tra tegy in re la tion  to  ene rgy  flow . P ractica l 
a p p lica tio n s  o f chem ica l eco logy.
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468 (467) Species Distribution and Abundance
Fall term . C red it th ree  hours. P rerequ is ite :
361; in trod u c to ry  s ta tis tics  s tro n g ly  recom ­
m ended. Lecture, T  Th 1 :25 -2 :20. Labora tory, T 
2 :30 -4 :30 . P. F. B russard.
An advanced course  em phasiz ing  the  un ify ing  
p rin c ip le s  o f eco logy, b iogeog raphy, and 
popu la tion  b io logy. T op ics  inc lu d e  the  d is tr ib u ­
tion  of o rgan ism s in tim e  and space, b io g e o ­
g rap h ic  regions, con tinen ta l and is land  patte rns 
o f d is tr ib u tio n , e co logy of d ispe rsa l and 
co lon iza tion , e co lo g ica l and g en e tic  c o ns id e ra ­
tions  o f popu la tion  structu re , and fac to rs  
d e te rm in ing  popu la tion  size. Inc ludes p ro jec ts  
and exerc ises des igned  to  g ive s tudents firs t­
hand con tac t w ith  fie ld  tech n iq u es  and data 
analysis.
[470 Ichthyology S pring  term . C red it five 
hours. P re requ is ite : 373, 469, and p erm iss ion  of 
ins truc to r. Lectures, M W 9:05. Labora tory, T  Th 
o r W F 1 :25 -4:25 . O ffered in a lte rna te  years.
W. M. H owell. Not o ffered in 1974-75.
Lectures on advanced aspects o f the  b io lo gy  of 
fishes inc lu d in g  system atics, ecology, life  
h istory, and lite ra tu re . Labora tory s tud ies  o f the  
orders, m a jo r fam ilies , and p rin c ipa l genera, 
and of sys tem atic  p rocedures. F ie ld s tud ies of 
the  eco logy and life  h is to ry  of loca l species.]
471 Mammalogy, Lectures Fall term . C red it 
th ree  hours. P re requ is ite : 101-102; Lectures,
T Th S 10:10. J. W. Hudson and M. E. R ichm ond.
472 (471A) M amm alogy, Laboratory. Fall 
term . C red it tw o hours. P re requ is ite : concu rren t 
e n ro llm en t in 471. Labora tory, T Th o r W  F 
1:25 -4:25 . J. W. H udson and M. E. R ichm ond. 
Labora tory and fie ld  w ork  on eco logy, behavior, 
physio logy, and the  taxonom y o f recent 
m am m als, w ith  em phasis  on the  North A m erican  
fauna.
473 (472) Ornithology Spring  term . C red it 
fo u r hours. P re requ is ite : 373 o r equ iva len t w ork 
in ve rteb ra te  b io lo gy  and perm iss ion  of 
ins truc to r. Lectures and Labora tories, T Th 
12:20-4 :25 . T. J. Cade.
Lectures cover va rious  aspects o f the  b io lo gy  
of b irds, in c lu d in g  anatom y, phys io logy, c las ­
s ifica tion , evo lu tion , m igra tion  and o rien ta tion , 
behavior, eco logy, and d is tr ib u tio n  and are 
fu lly  in tegra ted  w ith  labora to ry  s tud ies. Lab­
ora to ry inc ludes s tud ies of external and in terna l 
m orpho logy, p te ry los is , m o lts and p lum ages, 
specim en  ide n tifica tion  of b irds  o f New York, 
and fa m ilie s  o f b irds  of the  w orld . Several 
dem onstra tion  pe riods  em phasize  hybrid iza tion , 
evo lu tion, adaptive  rad ia tion , m im icry , and 
g eog raph ic  va ria tion . O ccas iona l fie ld  tr ip s  and 
specia l p ro jec ts  are a lso  inc luded .
[474 Herpetology. Spring  term . C red it five 
hours. P re requ is ite : 373 o r equ iva len t experience  
in ve rtebra te  zoology. Lectures M W F 10:10.
Laboratory, Section  1 M W 1 :25-4 :25 . Laboratory, 
S ection  2 T Th 1 :25 -4 :25 . In add itio n , there  are 
severa l requ ired  evening fie ld  tr ip s  and at least 
one S aturday fie ld  p ro ject. Som e of the 
labo ra to ry  w ork  requ ires m easurem ents to  be 
m ade at in te rva ls  du ring  the  day and evening. 
Each labo ra to ry  sec tion  lim ited  to  12 students. 
S tim son 318. F. H. Pough. N ot o ffe red  in 
1974-75.
Lectures on the  evolu tion, d is tr ib u tio n , and 
adap ta tions  of rep tiles  and a m ph ib ians. Em­
phasis  on zoogeography, eco logy, behavior, and 
p hys io logy . Labora to ry and fie ld  w ork  on 
sys tem atics, eco logy, behavior, and phys io logy.]
[475 (474A) Herpetology Lectures Spring  
term . C red it th ree  hours. P re requ is ite : perm iss ion  
o f ins truc to r. F. H. Pough. Not o ffe red  in 1974-75, 
The lec ture  portion  of 474.]
476 (475) Organic Evolution Fall term . C red it 
fo u r hours. P re requ is ite : 281 and a w ork ing  
know ledge  of e lem enta ry a lgeb ra  and lo g ­
arithm s. A lso  des irab le  is a course  w ith  som e 
taxonom ic  co n te n t in botany or zoology, o r 
experience  in m aking and m a in ta in ing  a c o l­
lec tion  of som e p lan t o r anim al g roup. Lectures, 
T Th 11:15. Lecture or d iscuss ion , Th 12:20 
and o p tiona l d iscu ss io n  one evening session  
each week, to  be a rranged. Staff.
Lectures and class d iscu ss io ns  on o rgan ic  
evo lu tion , w ith  p rim ary em phas is  on the  m ech­
anism s of an im a l spec ia tion  and adap ta tion .
The course  beg ins w ith  a few lectures on 
taxonom ic  m ethodo logy.
477 (468) B iology of Fishes Lectures
S pring  term . C red it th ree  hours. P re requ is ite :
373 or equ iva len t expe rience  in ve rtebra te  
zoo logy w ith  perm iss ion  of the  ins truc to r. 
Lectures, M W F 9:05. O ffered in a lte rna te  years. 
W. M. H owell.
An in trod u c tio n  to  the  study o f fishes; th e ir 
s truc tu re , c lass ifica tio n , evo lu tion , d is trib u tio n , 
eco logy, phys io logy , and behavior.
478 B iology of Fishes Laboratory. Spring  
term . C red it tw o hours. P re requ is ite : 373 or 
equ iva le n t and concu rren t en ro llm e n t in 469. 
Laboratory, T Th or W F 1 :25 -4 :25  (p lus 
irre g u la r hours as requ ired  fo r experim ents  and 
som e requ ired  fie ld  tr ip s ). O ffered in a lterna te  
years. W. M. H owell.
Labora to ry w ork on structu re , id e n tifica tion , 
eco logy, phys io logy, and behav ior o f fishes, 
w ith  em phas is  on loca l species.
479 Research in Ecology, Evolution, and 
Systematics. Fall o r sp ring  term . C red it and 
hours to  be a rranged. U nderg raduates m ust 
a ttach  to th e ir p re reg is tra tion  m ateria l w ritten  
perm iss ion  from  the  section  cha irm an  and 
fa cu lty  w ho w ill superv ise  the  w ork  and assign  
the  grade.
Practice  in p lann ing , cond u c tin g  and reporting
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independen t labora to ry  a n d /o r  lib ra ry  research 
program s.
[561 Quantitative Ecology. Fall term . C red it 
fo u r hours. P re requ is ites : one year o f b io lo gy  
and perm iss ion  of ins truc to r. O rgan ic  chem is try  
and som e co lle g e  m athem atics are des irab le . 
Lectures, T Th S 11:15. Laboratory, W 1 :25 -4:25 . 
L. C. Cole. Not o ffe red  in 1974-75.
A quan tita tive  course  on se lected  eco lo g ica l 
to p ics  fo r advanced underg radua tes  and s tu ­
dents. Top ics  inc lu d e  the  o rig in  and in te rp re ta ­
tion  of hab ita t d iffe rences, to le ra tion  and 
response physio logy, p opu la tion  dynam ics, co n ­
s tru c tio n  and uses o f life  tab les, spatia l 
d is tr ib u tio n  patterns, and app roaches to  the 
quan tita tive  ana lys is  o f b io tic  com m un ities .]
562 Ecology of Pest M anagem ent Spring 
term . C red it th ree  hours. R eg istra tion  by p e r­
m iss ion . Lectures T Th 11:15. Specia l prob lem  
requ ired . D. P im ente l and staff.
The focus w ill be on the  e co logy o f pest m an­
agem ent fo r the deve lopm ent o f safe, econom ica l 
p opu la tion  con tro l m easures. The "sys tem s 
a pp ro a ch ”  to  the  m anagem ent of pests (insects, 
a lgae, weeds, anim al and p lan t pathogens, 
b irds, and m am m als) w ill be em phasized.
565 Limnology Sem inar Fall term . C red it one 
hour; may be repeated fo r c red it. P rim arily  fo r 
g radua te  s tudents. P rerequ is ite : consen t o f 
ins truc to r requ ired  fo r underg radua tes. Flours
to be arranged. G. E. Likens.
A  sem inar course  on advanced lim n o lo g ica l 
top ics .
566 M arine Ecology S pring  term . C red it 
th ree  hours. E nro llm en t lim ited . P re requ is ites: 
361, 461. Lectures, M W 9:05. A d d itio n a l lecture , 
F 9:05 a lte rna ting  w ith  labora tory. Labora tory 
tim e  to  be a rranged. J. P. Barlow.
Lectures w ill p resen t a survey o f cu rren t to p ics  
in b io lo g ica l oceanography, in c lu d in g  b io ­
geography, ecosystem s, m arine  resources and 
environm enta l p rob lem s. Labora tory w ill cons is t 
o f dem onstra tion  o f com m on chem ica l and 
b io lo g ica l m ethods, w ith  the  last few  w eeks 
devoted to  in te rp re ta tion  of typ ica l o ceanograph ic  
data.
571 Special Topics in Higher Vertebrates
Fall term . C red it tw o hours. E n ro llm en t lim ited . 
P re requ is ite : advanced courses in ve rtebra te  
b io lo gy  and p erm iss ion  of ins truc to r. H ours to 
be a rranged. T. J. C ade and J. W. Hudson. 
Sem inars in se lected  to p ics  o f ve rtebra te  
e co logy, behavior, phys io logy, and system atics 
w ith  an em phas is  on review  o f cu rren t 
lite ra tu re .
573 Special Topics in Lower Vertebrates.
Fall term . C red it two hours. P re requ is ite : consen t 
o f ins truc to r. For advanced s tudents in b io ­
log ica l sc iences. H ours and to p ics  to  be a r­
ranged. W. N. M cFarland  and F. H. Pough. 
O ffered in a lte rna te  years.
S em inars in se lec ted  to p ic s  in the  b io lo g y  o f 
fishes, a m ph ib ians, and rep tiles . T o p ics  vary 
from  year to  year.
661 Sem inar in Population and Community  
Ecology. Fall term . C red it one hour. Course 
res tric ted  to  g radua te  s tudents. P re requ is ite : 
p erm iss ion  o f ins truc to r. Lecture, T 4:30. May 
be repeated fo r c re d it. P. F. B russard , S. A.
Levin, and R. B. Root.
663 Sem inar in Evolution and Ecology of 
Vascular Plants. Fall term . C red it one hour. 
P re requ is ites: 464 and S ta tis tics  510 and 511 
o r equ iva len t, o r p erm iss ion  of ins truc to r.
Lecture  and d iscuss ion , M 11:15. R. T. C lausen. 
A cons id e ra tio n  of p rim a ry  p rob lem s conce rned  
w ith  the  c la ss ifica tio n , evo lu tion , and e nv iro n ­
m ental re la tio n sh ip s  o f va scu la r p lants.
[665 Autecology. Fall term . C red it th ree  
hours. Lectures M W  8 -9 :5 5 . B. F. C habo t and 
staff. O ffered in a lte rna te  years. N ot o ffered 
in 1974-75.
C om parison  of the  responses and adap ta tions  
of o rgan ism s to  env ironm en t in se lec ted  e co ­
system s. E m phasis on s im ila r it ie s  and d iffe rences 
in m o le cu la r and o rgan ism a l m echan ism s by 
w h ich  p lan ts  and a n im a ls  cope  w ith  th e ir 
env ironm ents .]
[666 Population Ecology Spring  term . C red it 
th ree  hours. P re requ is ite : g radua te  s tand ing  
w ith  som e background  in ca lcu lus , s ta tis tics , 
eco logy, and e vo lu tiona ry  theo ry  p lus consen t 
o f ins truc to r. Lectures and d iscu ss io ns , M W 
8 -9 :5 5 . P. F. B russard , L. C. Cole, and 
S. A. Levin. O ffered in a lte rna te  years. Not 
o ffe red  in 1974-75.
C rit ica l exam ina tion  o f the  p rope rties  and 
d ynam ics  o f pop u la tio n s . Em phasis  on theories 
o f popu la tion  s truc tu re , dynam ics , and re gu la ­
tion . D iscuss ion  of experim enta l app roaches to  
ana lyses of natu ra l popu la tio n s .]
667 Com munity Ecology Fall term . C red it 
th ree  hours. P re requ is ite : 666 or p erm iss ion  of 
ins truc to r. Lectures, T Th 10:10-12 :05 . J. P. 
Barlow  and R. H. W h ittake r. O ffered in a lterna te  
years. N ot o ffe red  in 1975-76.
The s truc tu re  and d ynam ics  of natural co m ­
m unities ; patte rn ing  and sam p ling  prob lem s, 
sp ec ie s -d ive rs ity , g ra d ie n t re la tions, success ion , 
and c lass ifica tio n . C om para tive  aspects  o f 
te rre s tria l, m arine, and freshw a ter com m un ities  
w ill be stressed.
668 Ecosystems. S pring  term . C red it three 
hours. P re requ is ite : 667 o r p erm iss ion  o f ins truc ­
tor. Lectures, T Th 10:10-12 :05 . G. E. L ikens 
and P. L. M arks. O ffered in a lte rna te  years.
N ot o ffe red  in 1975-76.
A na lys is  o f ecosystem s in te rm s o f energy  flow ,
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m ateria ls  c ircu la tio n , and m odel system s; 
b iogeochem is try , po llu tion , and hum an ecology. 
Em phasis on the  fu n c tio na l p rope rties  o f e co ­
system s cons ide red  from  s im p le  system s to 
the b iosphere  as a w ho le .
669 Plant Ecology Sem inar Fall and sp ring  
term s. C red it one hour. S-U g rades only . S ug­
gested fo r s tudents  m a jo ring  or m ino ring  in 
p lan t eco logy. H ours to be a rranged. B, F. 
C habot and P. L. Marks.
A  sem inar course  in c lu d in g  review  of cu rren t 
lite ra tu re , s tudent research , and se lected  to p ics  
of in te rest to  partic ipants .
Insect Biology (Entomology 212) 
Invertebrate Zoology (B iological Sciences 316) 
Advanced Soil M icrobiology (Agronomy 506). 
Soil M icrobiology Lectures (Agronomy 306). 
Soil M icrobiology Laboratory (Agronomy 307) 
M icrobial Ecology M icrobiology (B iological 
Sciences 492) 
Phycology (B iological Sciences 344) 
Bionomics of Fresh-W ater Invertebrates  
(Entomology 471). 
Introductory Insect Taxonomy (Entomology 331) 
Advanced Insect Taxonomy (Entomology 531, 
532 533, 534) 
Introductory Parasitology (Entomology 361) 
Advanced Parasitology (Entomology 551).
Ecological Aspects of Anim al Behavior 
(B iological Sciences 523)
Genetics, Development, and 
Physiology
280 Human G enetics S pring  term . C red it 
th ree  hours. P re requ is ite : 101-102  o r 109-110  
o r equ iva len t. S tudents w ho  have taken 281 
may reg is te r on ly  w ith  perm iss ion  of the  in s tru c ­
tor. Lectures, M W 10:10. D iscussion , Th one 
section  10:10 or two sections  11:15 or F fou r 
sec tions  10:10 or one sec tion  11:15. L im it of 
25 each section . A. M. Srb.
An in troduc tion  to  b io lo g ica l he red ity  th rough 
c ons ide ra tion  of the  gene tics  of man. A dvances 
in the  sc ience  of gene tics  are having a p ro ­
found e ffect on m an's  unders tand ing  o f h im se lf 
and on h is  po ten tia l fo r in fluenc ing  h is  p resent 
and fu tu re  w e ll-be in g . The course  is in tended 
p rim a rily  to  co n trib u te  to  the  s tuden t's  genera l 
e duca tion  in these m atters and, a lthough  ce rta in  
aspects o f gene tics  w ill be cons ide red  w ith
som e rigor, the  course  is not des igned  to 
serve as a p re re q u is ite  to  advanced  courses in 
gene tics.
281 (281A -281B ) Genetics, Lectures. Fall or
S pring  term s. C red it five  hours. P re requ is ite :
101-102  o r 105 o r equ iva len t. S tudents w ho  have 
taken 280 may reg is te r on ly  w ith  perm iss ion  
o f the  ins truc to r. No freshm an w ill be a llow ed  
in fa ll sem ester. Lectures, M W F 8. P re lim ina ry 
e xam ina tions  may be schedu led  in the  evening. 
Labora tory, M T W Th or F 2 :30 -4 :25 , T  or Th 
8 -9 :5 5 , o r S 10:10-12 :05 . (Labo ra to ry  sec tions  
may a lso  be schedu led  W or F 10 :10-12 :05  if 
en ro llm e n t exceeds 240 students.) P. Bruns 
(Fa ll), G, R. F ink (S p ring ), R. J. M acIn tyre  
(Labora to ry), and assistan ts.
A  genera l s tudy of the  fundam enta l p r in c ip le s  
of g ene tics  in eucaryo tes, p rocaryo tes, and 
v iruses. D iscuss ions of gene transm iss ion , gene 
ac tion  and in te rac tion , gene linkage  and re ­
com b ina tion , gene s truc tu re , gene and 
ch rom osom e m uta tions, g ene tic  aspects o f 
d iffe re n tia tio n , genes in p opu la tions , b reed ing  
system s, ex trachrom osom al inhe ritance . In the  
labora to ry, s tudents perfo rm  experim ents  w ith  
m icroo rgan ism s and co nd u c t an independen t 
s tudy o f inhe ritance  in D rosoph ila . S tudents 
do not p re reg is te r fo r labora to ry  sections. 
Labora tory ass ignm ents  w ill be m ade at the  
end of the  firs t lec ture  period .
386 Anim al Embryology S pring  term . C red it 
fou r hours. E nro llm en t lim ited  to e igh ty  students. 
P re requ is ite : 281. A  backg round  in ve rtebra te  
anatom y o r h is to lo g y  des irab le . Lectures, W F 
9:05. Laboratory, W and F 10:10-12 :35  or 
2 -4 :2 5 . Staff.
In tro d u c tion  to  genera l an im a l em bryo logy w ith  
m a jo r em phas is  d irec ted  to  vertebra tes. The 
lectures cover the phys io log ica l, g ene tica l, and 
m o rph o log ica l bases o f e arly  deve lopm ent.
The labo ra to ries  have a s trong  ana tom ica l 
them e.
387 M olecular Aspects of Developm ent Fall 
term . C red it th ree  hours. P re requ is ite : 281, 431, 
h ig h ly  recom m ended . Lectures, M W F 9:05.
R. L. H allberg .
A na lys is  at the  c e llu la r  and su b c e llu la r level 
o f the regu la tion  o f the  syn thes is  and ac tiv ity  
o f gene p roducts  in the  deve lopm en t o f 
eucaryo tes. S e lected system s w ill be d iscussed  
w h ich  dem onstra te  the  d iffe re n tia l regu la tion  
o f n uc le ic  ac id  and p ro te in  syn thes is  w ith in  
ind iv id u a l ce lls  as w e ll as between d iffe ren t 
popu la tio n s  of ce lls  w ith in  a deve lop ing  
o rgan ism . S u ffic ien t em phas is  w ill be p laced  
on te ch n o lo g ica l m e thodo logy in o rde r tha t 
cu rren t research  papers in m o le cu la r ce ll b io lo gy  
can be c r it ic a lly  analyzed.
480 Population Genetics S pring  term . C red it 
th ree  hours. S-U grades o p tiona l. O ffered in 
a lte rna te  years. P re requ is ite : 281 or equ iva len t.
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Lectures, T  Th 11:15. B. W allace.
A s tudy o f fac to rs  w h ich  in fluence  the  g ene tic  
s truc tu re  o f M ende lian  p opu la tions  and w h ich  
are invo lved in race fo rm a tion  and spec ia tion .
In con tras t w ith  484, th is  course  dea ls  la rge ly  
w ith  the  a lg e b ra ic  aspects  o f pop u la tio n  gene tics.
484 M olecular Evolution. S pring  term . C red it 
th ree  hours. O ffered in a lte rna te  years. P re­
requ is ites : 281 and o rg a n ic  chem is try . Lectures,
T Th 11:15. R. J. M acIn tyre .
An ana lys is  o f e vo lu tiona ry  changes in p rote ins 
and n uc le ic  a c id s  and gene-enzym e va ria b ility  
in natural popu la tions. The ro le  o f natural 
se lec tion  in e ffec ting  these changes and m a in ­
ta in in g  g ene tic  va ria tion  at the  m o le cu la r level 
w ill be c r it ic a lly  exam ined. Theories on the 
evo lu tion  o f the  g ene tic  code  and the  co ns tru c ­
tion  of phy lo g en e tic  trees from  b io ch e m ica l 
data  w ill be d iscussed .
485 (485A) M icrobial G enetics Lectures Fall 
term . C red it two hours. S-U g rades op tiona l. 
P re requ is ites: 281 and M ic rob io lo g y  290A, or 
p erm iss ion  of the  ins truc to r. For upperc lassm en 
and g radua te  s tudents. Lecture, W  7 :3 0 -9 :25  p.m. 
S. A. Zahler.
G ene tics  o f bac te ria  and th e ir v iruses, w ith  
em phas is  on the  m echan ism s o f gene tic  
phenom ena.
486 (485B) M icrobial Genetics, Laboratory
Fall term . C red it th ree  hours. P re requ is ites: 
485A (m ay be taken concu rren tly ) and p e rm is ­
s ion  of the  ins truc to r. P rim arily  fo r u p p e r­
c lassm en. Laboratory, T 1 :25 -4 :25 , and fo u r o ther 
hours to  be arranged. S. A. Zah ler.
P roblem  so lv ing  in bacte ria l gene tics.
488 Genetics of Lower Eucaryotes Spring  
term . C red it th ree  hours. S-U g rades o p tiona l. 
P re requ is ites: 281 and a course  in o rgan ic  
chem is try . Lectures, M W 9:05. P. J. Bruns,
G. R. Fink, and A. M. Srb.
G ene tic  aspects o f the  b io lo gy  o f a few  
e uca ryo tic  m icroo rgan ism s, p rim a rily  yeast, 
N eurospora, and c ilia te d  protozoa, w ith  em phasis  
on the  use o f these o rgan ism s as experim enta l 
too ls. M a jo r to p ics  to  be covered inc lu d e  gene 
a c tion , contro l m echan ism s, cy to p la sm ic  gene tic  
system s, recom b ina tion  and convers ion, 
m o rphogene tic  system s and evo lu tiona ry  aspects 
o f p h ys io log ica l system s. Extensive app ro p ria te  
read ing  in the  o rig in a l lite ra tu re  of g ene tics  is 
a p rim a ry  com ponen t o f the  course.
489 Research in G enetics and Developm ent
Fall o r sp ring  term . C red it and hours to be 
a rranged. U nderg raduates m ust a ttach  to  th e ir 
p re reg is tra tion  m ateria l, w ritten  p erm iss ion  from  
the  sta ff m em ber w ho  w ill superv ise  the  w ork 
and ass ign  the  grade. Staff.
P rac tice  in p lann ing , co nd u c tin g , and reporting  
inde p en d e n t labo ra to ry  a n d /o r  lib ra ry  research 
program s.
680 Current Topics in Genetics. T h roughou t 
the  year. C red it tw o hours a term . Open to  
g radua te  s tudents, w ith  p re fe rence  g iven  to 
m ajors in the  Field o f G enetics; underg radua tes  
by pe rm iss ion  only . No aud ito rs . E n ro llm en t 
lim ite d  to  20 students. T im e to  be a rranged. 
Staff.
A  sem ina r course  w ith  c r itic a l p resen ta tion  and 
d iscu ss io n  by s tuden ts  o f o r ig ina l research 
papers in a p a rticu la r a rea of cu rren t interest. 
C on ten t o f the  course  and sta ff d ire c tio n  w ill 
va ry from  term  to term , and w ill be announced  
a sem ester in advance.
Anim al Cytogenetics (Poultry Science 419) 
Cytology (B iological Sciences 347). 
Cytogenetics (B iological Sciences 440). 
Organic Evolution (B iological Sciences 475). 
Physiological G enetics of Crop Plants (Plant 
Breeding 505) 
Plant Growth and Developm ent (B iological 
Sciences 441)
Statistical M ethods I (Statistics 510).
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150 46 404 47
200 47 420 48
205 47 430 48
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380 49 590 49
401 48 591 49
403 47 595 50
Communication Theory
150 Introduction to Com m unication. Fall 
term . C red it th ree  hours. L im ited  to  C om m u n ica ­
tio n  A rts  freshm en and firs t-ye a r trans fe r 
s tudents. T Th 9:05. F 12:20. N. E. Aw a and 
staff.
D esigned  to  in trod u ce  m a jo rs  to  the  fie ld  o f 
co m m un ica tion  w ith  a v iew  to  g iv in g  them  a 
bas ic  fo u n da tio n  in the  va rious  areas and 
d im e n s io n s  of the  fie ld , as w e ll as an und e r­
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s tand ing  of th e ir in te rre la tions . The course  in ­
c ludes the  m a jo r spectrum s o f hum an co m ­
m unica tive  e ffo rt: oral, w ritten , v isua l, nonverbal, 
mass m edia  tech n o lo gy , theory, in te rna tiona l 
com m un ica tion , and com m un ica tion  law.
200 Theory of Human Com m unication Fall
o r sp ring  term . C red it th ree  hours. S-U grades 
o p tiona l. Lecture, T Th 10:10. D iscuss ion , T or 
Th 12:20. J. A. Barw ind.
In troduction  to  behaviora l theo ries  of co m ­
m unica tion  from  a m u lt id is c ip lin a ry  perspective . 
C on tribu tions  from  the  m ass m edia, an th ro ­
pology, soc io logy , psycho logy, soc ia l p sycho l­
ogy, rheto ric , and cyberne tics  are conside red .
403 Topics in Com m unication Theory Fall 
term . C red it th ree  hours. P re requ is ite : 200 or 
consen t o f ins truc to r. M W  F 9:05. J. A. Barw ind. 
S pec ific  to p ics  w ill vary from  sem ester to 
sem ester but gen e ra lly  w ill be draw n from  
such areas as com m un ica tion  between p o la rity  
g roups, ro lep lay ing  and com m un ica tion , 
the rapeu tic  co m m un ica tion , nonverbal co m ­
m unica tion , e ffects  of sta tus on com m un ica tion  
patte rns and networks, in te rpersona l in fluence  
and person percep tion , mass persuasion, 
genera l sem antics, rum or transm iss ion , p rop a ­
ganda, etc. S p e c ific  va riab les  in these areas 
w ill be d iscussed  w ith  p a rticu la r re fe rence  to 
th e ir e ffects  on the  process of com m un ica tion .
404 Psychology of Com m unication S pring  
term . C red it th ree  hours. P re requ is ite : 200 or 
consen t o f ins truc to r. M W F 9:05. J. A. Barw ind. 
An advanced study of com m un ica tion  theory 
from  a m u lt id is c ip lin a ry  o rien ta tion . T op ics  to 
be covered inc lude : in te rpe rsona l in teraction , 
channe ls  o f co m m un ica tion , and e ffectiveness 
of m essage. S tudy w ill inc lu d e  intensive  
ana lys is  o f p rim ary sources of m a jo r co m ­
m unica tion  theoris ts .
Interpersonal Communication
205 Parliam entary Procedure Fall o r spring  
term . C red it two hours. N ot open to  freshm en. 
L im ited  to  20 s tudents. Th 2 -4 :2 5 . Staff. 
P rinc ip les  and p rac tice  of parliam en ta ry  p ro ­
cedure  inc lu d in g  fo rm ation  o f by-law s, and 
m eeting evalua tion . P rogram m ed ins truc tiona l 
m ateria ls  used. E m phasis on experience  in 
app ly ing  p rin c ip le s  of pa rliam en ta ry  p rocedure  
in m eeting  s ituations.
301 Oral Com m unication Fall o r sp rin g  term . 
C red it th ree  hours. L im ited  to  ju n io rs  and 
seniors. Each section  is lim ited  to  24 students. 
Fall term : M W F 8, 9:05, 10:10, 11:15 or 
T Th 9:05 o r 10:10 and W 12:20. C onferences 
da ily  8 -5 . N. E. Awa, B. O. Earle, C. H. Freeman 
and staff.
T ra in ing  and experience  in the  theory, p repa ra ­
tion, p resen ta tion, and eva lua tion  of o ral top ics. 
D esigned to encourage  in te res t in p u b lic  a ffa irs
and to  deve lop  se lf-con fidence . In d iv idua l 
app o in tm en ts  are schedu led  to  counse l the  s tu ­
dents in p rin c ip le s  o f e ffec tive  oral co m m un i­
ca tion .
302 Persuasion. S pring  term . C red it th ree  
hours. P re requ is ite : 301. M W  F 11:15. C on­
fe rences by appo in tm en t, d a ily  8 -5 . Staff.
The course  w ill concen tra te  on persuasion  in 
va rious  in te rpe rsona l se ttings. Oral p resen ta ­
tio n s  w ill s tress the  theo ry  of persuasion .
303 Sm all Group Com m unication Spring  
term . C red it th ree  hours. Open to  ju n io rs  and 
sen io rs  only. P re requ is ite : 200 or perm iss ion  
of ins truc to r. M W 12:20-1 :45 . N. E. Awa.
Theory and p rac tice  in leade rsh ip  and p a rt ic i­
pa tion  in sm a ll g roup  com m un ica tion . The 
course  exam ines the  va lues and lim ita tio ns  of 
g roup  d iscuss ion , co lla b o ra tive  behav io r and 
c o n flic ts  in a dem ocracy.
Mass Media
210 Com m unicating Public Service In form a­
tion. Fall term . C red it th ree  hours. For n on ­
c o m m u n ica tio n  A rts  m ajors. M W F 8. J. E. 
Lawrence.
Exam ines concep ts , m ethods, te chn iques , and 
p rocesses fo r com m un ica ting  in fo rm a tion  to 
the genera l pub lic . E xplores use o f p u b lic  serv ice  
tim e  and space th rough  b roadcasting , film s, 
pub lica tio n s , and o the r outle ts . E m phasis  on 
b as ic  unders tand ing  of m edia  requ irem en ts  and 
p rocedu res  on d issem ina ting  p u b lic  serv ice  
in fo rm a tion . S tudents w ill des ign  in fo rm ation  
p rogram s.
214 History of Mass Com m unication Spring  
term . C red it th ree  hours. S-U g rades o p tiona l. 
L im ited  to 100 s tudents. Lecture, M W 10:10. 
D iscussion , F 10:10 or 11:15. R. H. C raw ford.
A survey of the  h is to ry  o f the  prin t, film , and 
b roadcast m edia  w ith  p a rticu la r em phas is  on 
the  U nited  States. Inc ludes an ana lys is  o f the 
s o c io lo g ica l and te ch n o lo g ica l fa c to rs  in flu e n c in g  
m edia  deve lopm ent.
215 Introduction to Mass M edia Fall term . 
C red it th ree  hours. S-U grades op tiona l. L im ited  
to  190 s tudents  above the  freshm an level.
M W F 11:15. C. C. Russell.
In tro d u c tion  to  po lic ie s , ph ilo sop h ie s , and 
p rac tices  of co m m un ica tion  m edia. Freedom  
of the  press, e th ics, lib e l, and s lande r are 
cons ide red  in the  day-to -d a y  fu n c tio n  of the 
m edia.
311 Radio and Television Com m unication
Fall term . C red it th ree  hours. L im ited  to  fo rty  
s tudents. P re requ is ite : 200. T Th 9:05. Labo­
ratory, W 1 :25-3 :25 . R. D. C olle .
S tudy of the  p rob lem s of access to— and 
d es ig n in g  co n te n t fo r— rad io  and te lev is ion . 
Inc ludes ana lys is  o f p rogram  form ats.
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312 Advertising and Promotion S pring  term . 
C red it th ree  hours. S-U g rades op tiona l. L im ited  
to  190 s tudents  a t the  ju n io r, sen io r, and 
g radua te  leve l. M 1 :25 -4 :25 . C. C. R ussell. 
E xam ines a dve rtis ing  p rin c ip le s  and tech n iq u es  
in both a h is to rica l and an e conom ic  pe rsp e c­
tive. A dve rtis ing  and p rom o tion  cam pa igns 
and th e ir overa ll e ffec tiveness as a m u ltip lie r 
in the  econom y are analyzed. C urren t a dve rtis ­
ing trends and the  s tra tegy of m edia  p lann ing  
are exam ined.
401 Com m unication Law S pring  term . C red it 
th ree  hours. E n ro llm en t lim ited  to  m ajors at 
the  jun io r, senior, and g radua te  levels, and 
o the rs by perm iss ion . M W F 11:15. D. M. 
Provine.
Writing for the Media
313 W riting for M agazines Fall term . C red it 
th ree  hours. Open to  jun io rs , seniors, and 
g radua te  s tudents. T 1 :25 -4 :25 . W. B. W ard. 
In tensive  fa c t-w riting  to  he lp  s tudents co m ­
m unica te  m ore e ffec tive ly  th rough  the  m edium  
o f the  p rin ted  w ord  in m agazines. A rt and te c h ­
n iques of good w rit in g  s tud ied ; co n tinuous 
ana lys is  o f m agazines in m any fie ld s  of interest. 
A ll a rtic le s  analyzed and re turned to  each s tu ­
den t fo r rew riting  and su bm iss ion  to  a m agazine.
315 News W riting and Analysis Fall term . 
C red it th ree  hours. L im ited  to  th ir ty  students. 
Lecture, T Th 11:15. Laboratory, M 1 :25 -3 :20 .
H. K im .
The w riting  and ana lys is  o f news sto ries. A 
s tudy of press p rob lem s, p ress -soc ie ty  re la ­
tions, the  e lem ents th a t make news, sources of 
news, in te rv iew ing , w riting  sty le  and structu re , 
and the  repo rting  o f p u b lic  a ffa irs. Reasonable 
typ ing  a b ility  is essen tia l fo r the  labora to ry  
work.
316 Science W riting Spring  term . C red it 
th ree  hours. M W F 9:05. FI. K im .
In -depth  in te rp re ta tion  of s c ie n tific  sub jec ts  fo r 
genera l pub lica tio n s . The tra n s la tin g  of 
s c ie n tific  language  to  the  degree  necessary fo r 
reach ing  va rious  pub lics . A na lys is  o f issues 
th a t a rise  in genera l repo rting  o f the  news of 
sc ience . Previous w rit in g  courses a n d /o r  e xpe ri­
ence  are s trong ly  recom m ended.
318 Radio W riting and Production Spring  
term . C red it th ree  hours. S-U grades o p tiona l. 
P re requ is ite : 311. T 1 :25 -4 :25 . R. D. C olle . 
W riting  fo r va rious  rad io  fo rm ats, w ith  em phasis  
on p u b lic  a ffa irs  p rogram s, inc lu d in g  d o cu ­
m entaries and interview s. S tudents w ill tape 
record  th e ir  p rog ram s fo r p oss ib le  use on radio  
s ta tions  in the  state.
319 Television Writing and Production Fall
term . C red it th ree  hours. S-U grades optiona l. 
L im ited  to  tw enty-five  s tudents. P re requ is ite : 311. 
Th 1 :25 -4 :25 . R. D. C olle .
E m phasis  w ill be on crea ting  severa l k ind s  of 
p rogram s w hose  o b je c tive  is to  in form , e d u ­
cate, o r persuade. S tudents w ill w rite  and 
p roduce  th e ir own te lev is ion  p rogram s w h ich  
w ill be v ide o -ta p ed  fo r p layback  and ana lys is .
420 M edia Laboratory Fall term . C red it two 
hours. P re requ is ite : E ither 313, 315, 316, 318, 
319, o r 431. Open to  m ajors at ju n io r and 
se n io r leve ls. Th 1 :25 -4 :25 . R. D. C o lle  and 
J. E. Lawrence.
P rovides re a lis tic  m edia  p rod u c tio n  expe rience  
such as w rit in g , e d itin g , and p u b lish in g  the  
C orn e ll C ountrym an; and p rod u c tio n  o f te lev is ion  
and rad io  p rogram s fo r va rious  aud iences.
421 M edia Laboratory S pring  term . C on­
tin ua tio n  o f 420.
Visual Communication
430 Visual Com m unication. Fall term . C red it 
th ree  hours. Open to  jun io rs , sen io rs, and 
g radua te  s tudents. M W F 10:10. V. R. Stephen. 
E xp lores the  im po rtance  o f g ra p h ic  arts fo r 
co m m un ica ting  ideas in to d a y 's  v isu a lly  o rien ted  
soc ie ty . Exam ines the  p rin c ip le s  of v isua l 
co m m un ica tion  as re la ted  to  m essage content. 
S till pho tog raphy, s lid e  sets, m otion  p ic tu res ,
TV, posters, exh ib its , and o the r m edia  are 
analyzed.
431 Art ot Publication. S pring  te rm . C red it 
th ree  hours. Open to  jun io rs , sen io rs, and 
g radua te  s tudents. W 1 :25 -4 :25 . FI. K im . 
D esigned to  exp lo re  crea tive  v isua l co nce p ts  to 
increase  co m m un ica tion  e ffec tiveness th rough  
the  p rin ted  w ord . Im portance  of se le c tin g  and 
co o rd in a tin g  fo rm at, layout, typog raphy, and 
illu s tra tio n s  is stressed. Lectures, f ie ld  tr ip s , and 
ass ignm ents  exam ine m erits  and p rob lem s in 
using  p ub lica tio n s  as a co m m un ica tion  m edium .
440 Photo Com m unication. Fall o r sp ring  
term . C red it th ree  hours. L im ited  to  25 jun io rs  
and sen io rs. P rio rity  g iven  to  C om m un ica tion  
A rts  m ajors. O thers by pe rm iss ion  o f ins truc to r. 
Fall term : Th 1 :25 -4 :25 . S pring  te rm : T  1 :2 5 - 
4:25. C. H. Freem an.
Basic  p ho tog raphy: cam era  h and ling , film  p ro ­
cess ing , co n ta c t p roo fs, p ro je c tio n  p rin tin g , and 
p h o tog ra ph ic  lig h tin g . P h o to jou rna lism  w ill be 
em phasized  du rin g  the  la tte r part o f the  course . 
D esigned  fo r those  w ith  lim ited  expe rience  in 
p ho tog raphy. S tudents w ill be expected  to  
fu rn ish  th e ir own su p p lie s  and cam eras.
International Communication
524 Com m unication in the Developing Nations
Fall term . C red it th ree  hours. O pen to  sen io rs  
and g radua te  s tudents. W  1 :25 -4 :25 . R. FI. 
C raw ford .
An exam ina tion  o f e x is ting  co m m un ica tion  pat­
te rns and system s and th e ir c o n tr ib u tio n s  to 
the  d eve lopm en t p rocess. S pec ia l a tten tion  is
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given to  the  in te rac tion  between com m un ica tion  
deve lopm ent and nationa l deve lopm en t in 
p rim ary agra rian  soc ie ties
526 Com parative Mass M edia S pring  term . 
C red it th ree  hours. M 1 :25 -4 :25 . H. Kim.
A com para tive  ana lys is  o f m ass m edia  system s 
in severa l se lected  nationa l as w e ll as so c io ­
cu ltu ra l se ttings. The p rac tice  and behavior o f 
the  m edia  are exam ined a ga ins t ide o log ica l, 
legal, and h is to rica l backdrop . A ttem p t is m ade 
to  system atize  com m on re ferents as w ell as 
som e sa lien t fac to rs  tha t lie  o u ts ide  o f co m ­
parison.
Communication Seminars
501 In tercultural Com m unication Spring  
term . C red it th ree  hours. T 1 :25 -4:25 .
N. E. Awa.
A system atic  ana lys is  o f so c io cu ltu ra l and 
p sych o lin g u is tic  o bs tac les  to  e ffective  co m ­
m unica tion  between cu ltu res , subcu ltu res , 
e thn ic  and ide n tity  g roups. A lso  exam ined are 
the su b tle ties  and co m p le x it ie s  o f nonverbal 
behavior in c ro ss -cu ltu ra l transactions . The ro le  
o f com m un ica tion  in the  trans fe r o f te ch n o lo gy  
is assessed in a cu ltu ra l context. Exam ples 
are draw n from  (1) e th n o lin g u is tic  and cross- 
cu ltu ra l s tud ies, (2) Peace C orps experience, 
and (3) p rogram s o f change  cross ing  cu ltu ra l 
boundaries.
512 Sem inar: Interpersonal Com m unication
Spring  term . C red it th ree  hours. W 1 :25-4:25 .
J. A. Barw ind.
A study of recen t advances and research  in 
leadersh ip , sm a ll-g rou p  in te rac tion , and co m ­
m unica tion  networks. New deve lopm ents  w ill 
be exam ined as they re la te  to  business, 
adm in is tra tion , and educa tion .
521 Sem inar: United States Com m unication
Fall term . C red it th ree  hours. Open to  g raduate  
students; o thers by perm iss ion . W  1 :25-4:25 .
H. Kim.
An exam ination  of the  s truc tu re  o f co m m un ica ­
tion  in the  United S tates focus ing  p a rticu la rly  
on the  o rgan iza tion , content, con tro ls  and 
aud ience  o f the  p rin t, b roadcast, and film  m edia. 
Se lected m edia  of o the r nations are inc luded  
in the  ana lys is  to  p rov ide  a perspective  on the  
United S tates system.
531 Studies in Com m unication Fall term . 
C red it th ree  hours. L im ited  to  15 students. Open 
to  g radua te  s tudents in com m un ica tion  arts; 
o thers by perm iss ion . M 1 :25 -4 :25 . R. H. 
C raw ford.
A review  of c lass ica l and con tem pora ry  research 
in com m un ica tion , key concep ts , and areas of 
investiga tion . E xp lo ra tion  o f the  scope  of the 
fie ld  and the  in te rre la tion sh ip s  o f its  various 
branches.
532 M ethods of Com m unication Research
Fall term . C red it th ree  hours. T 1 :25 -4 :25 . 
L im ited  to  g radua te  s tudents. J. A. Barw ind.
An ana lys is  o f the  m ethods em ployed  in co m ­
m un ica tion  research . P a rticu la r em phas is  is 
p laced  on unde rs tand ing  the  ra tiona le  fo r 
experim enta l, d esc rip tive  (e m p irica l and non- 
e m p ir ica l), and h is to r ic a l-c r it ic a l research 
m ethods.
540 Special Problem s in Com munication.
S pring  term . C red it th ree  hours. M 1 :25 -4 :25 .
R. H. C raw ford.
Each year d iscu ss io n  w ill fo cu s  on a p a rticu la r 
p rob lem  o r to p ic  o f spec ia l conce rn  in soc ie ty . 
C om m un ica tion  aspects w ill be analyzed, and 
present and p roposed co m m un ica tion  e ffo rts  
in the  area w ill be exp lo red . Em phasis  w ill 
be on the  a p p lica tio n  o f co m m un ica tion  p r in ­
c ip le s  to  so lu tions . T o p ics  w ill vary from  year 
to  year, but w ill gene ra lly  be draw n from  
such areas as eco logy, fa m ily  p lann ing , co n ­
sum er a ffa irs  and extension  system s.
543 Frontiers in Com m unication Spring  term . 
C red it th ree  hours. Th 1 :25 -4 :25 . R. D. C olle.
A s tudy o f recen t deve lopm ents  in co m m u n ica ­
tion. Em phasis  is on the  crea tive  a pp lica tio n  
o f the  newest m ethods, m ateria ls , and te c h ­
no logy in v isua l, p rin t, film , oral, and te le ­
co m m un ica tion  m edia  to  con tem pora ry  and 
fu tu re  p rob lem s invo lv ing  co m m un ica tion .
550 Advanced Com m unication Sem inar
S pring  term . C red it th ree  hours. M 7 -10 .
W. B. W ard.
D esigned to  g ive  g radua te  s tudents  the  o p p o r­
tu n ity  to s tudy and w ork  on spec ia l p rob lem s 
in co m m un ica tion .
590-591 Com m unication Teaching Laboratory
Fall o r sp ring  term s. C red it th ree  hours. T im e 
to  be a rranged. E n ro llm en t lim ited  to  g radua te  
s tudents  in the  D epartm en t o f C om m un ica tion  
Arts and se n io r m a jo rs  by spec ia l a rrangem ent. 
P re requ is ite : The p erm iss ion  of the  sta ff m em ­
ber w ho w ill superv ise  the w ork  and ass ign  the 
grade.
D esigned p rim a rily  fo r s tuden ts  w ho  w ish  to 
ga in  expe rience  in teach ing  co m m un ica tion  
courses. S tudents w ill w ork w ith  an ins truc to r 
in the  deve lopm en t o f course  ob jec tives , 
ph ilosophy , and p lann ing  as w e ll as a id ing  
w ith  actua l ins truc tion .
Research
380 Independent Honors Research in Social
S cience. T h roughou t the  year. C red it one to  six 
hours. Open on ly  to  cand id a tes  w ho  have m et 
the  requ irem en ts  fo r the  Honors program .
A m axim um  of six c re d its  may be earned in 
the  H onors program .
495 Independent Research Fall and spring  
term s. C red it one to  th ree  hours. Open to
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sen io rs  and g radua te  s tudents in C om m un ica tion  
A rts . S en iors m ust a ttach  to  th e ir  p re re g is tra ­
tio n  m ateria l w ritten  p e rm iss ion  from  the  sta ff 
m em ber w ho  w ill superv ise  the  w ork  and assign  
the  g rade. D esigned to  pe rm it ou ts tand ing  
s tudents  to  ca rry  ou t independen t s tud ies  in 
co m m un ica tion  research under a pp rop ria te  
supe rv is ion . D epartm enta l staff.
595 D irected Graduate Study Fall and sp ring  
term s. C red it th ree  to  s ix  hours. Staff.
Education
110 G eneral Psychology Fall o r sp ring  term . 
C red it th ree  hours. M ay not be taken fo r c re d it 
by s tudents w ho  have had P sycho logy 101 or 
equ iva len t. Two lectures, a testing  and dem on­
s tra tion  period , and one d iscu ss io n  sec tion  each 
week. Lecture  and tes ting  period , M W F  10:10. 
D iscuss ion  sec tions , Th o r F 8, 9:05, 10:10, 
11:15, 12:20, 1:25, 2:30, o r 3:35. G. W. M cC onkie. 
A  survey o f research and theories in the  fie ld  
o f psycho logy. Areas o f em phas is  inc lude  
research  m ethods, percep tion , lea rn ing  and 
m em ory, language and though t, m o tiva tion  and 
em otion , ind iv idua l d iffe rences  and psycho ­
log ica l tes ting , persona lity  deve lopm ent, and 
abnorm a l psycho logy.
240 The Art of Teaching S pring  term . C red it 
th ree  hours. S-U g rades op tio n a l. T Th 1 :2 5 - 
2:40. G. Posner.
V iew s teach ing  as an a c tiv ity  tha t occurs  
th ro u gh o u t life  and in an in fin ite  va rie ty  of 
s itua tions . C rite ria  o f good tea ch in g  and va rie ties 
of teach ing  sty les are exam ined. P rim arily  an 
e xpe rien tia l exp lo ra tion  of teach ing , m ost o f the 
s tu d e n t's  tim e  being  spen t w a tch in g  peop le  
teach , d escrib in g  w ha t they  observe, and 
d iscu ss in g  th e ir observa tions.
270 Educational Studies Fall term . C red it 
th ree  hours. M W 9:05, one hou r to  be arranged. 
K. A. Strike.
An in trod u c to ry  s tudy of centra l and rep re ­
senta tive  issues of p o lic y  and p rac tice  w h ich  
have and are m o ld ing  educa tion  in the  United 
States.
331 Introduction to Teaching Agriculture
S pring  term . C red it one hour. R equ ired  of 
ju n io rs  and o the rs en te ring  the  d ire c te d  teach ing  
program  in the  se n io r o r fo llo w in g  year. M 1:25.
F. K. T. Tom.
An in trod u c tio n  to  the  o rig in , deve lopm ent, 
o b jec tives , course  of study, and m ethod of 
te a ch in g  a g ricu ltu re  in secondary schoo ls , and 
to  ind iv id u a l expe rience  program s.
335 Youth Organizations S pring  term . C red it 
th ree  hours. T Th 10:10 p lus labora to ry 
a rranged. J. P. Bail.
The p rim a ry  focus w ill be on the  ro le  of 
se lec ted  youth  o rgan iza tions  (com m on ly  found
in m any com m un itie s  th ro u g h o u t the  state and 
nation ) in p rov id in g  educa tiona l e xpe riences 
fo r ado lescen ts . Factors a ffec ting  m em bersh ip  
in such o rgan iza tions, in c lu d in g  p sycho lo g ica l, 
s o c io lo g ica l, and econ o m ic  w ill be surveyed. 
Em phasis  w ill be p laced  on the  va rious  ro les 
the  a d u lt vo lun tee r leade r m ay play. A  fie ld  
expe rience  w ith  a recogn ized  in tra c u rr ic u la r or 
e x tra cu rr icu la r youth  o rgan iza tion  w ill be 
requ ired  o f a ll s tudents.
380 (380H) Independent Honors Research in 
Social Science. T h roughou t the  year. C red it 
one to  s ix  hours. O pen o n ly  to  cand id a tes  w ho 
have m et the  requ irem en ts  fo r the  H onors Pro­
gram . A  m axim um  o f s ix  c re d its  may be 
earned in the  H onors Program .
401 Our Physical Environment Fall o r sp ring  
term . C red it th ree  hours. Open by p e rm iss ion  
only . L im ited  to  e igh teen  students. Lecture,
T 1:25; p rac tica l exerc ises T 2 :3 0 -4 :25  and 
one hou r to  be a rranged. V. N. R ockcastle .
A s tudy o f the  com m on p lace  phenom ena  and 
substances in o u r p hys ica l env ironm ent, and 
th e ir use in dem onstra ting  bas ic  s c ie n tific  
p rin c ip le s . F requent fie ld  tr ip s  and firs thand  
exam ina tion  w ill be used in s tudy ing  a ir, water, 
so il, lig h t, and sound, and som e e lem enta ry 
m echan ica l and e le c tr ica l dev ices. E m phasis 
w ill be p laced  on the  p hys ica l env ironm ent 
as an a id  to  tea ch in g  the  p hys ica l sc ien ce s  in 
the  p u b lic  secondary  schoo ls .
402 Literature in Conservation and Environ­
mental Education S pring  te rm . C red it two 
hours. Open on ly  to  s tuden ts  above sophom ore  
rank. T Th 11:15. R. B. F ischer.
An exam ina tion  of books, p e rio d ica ls , and 
reports  d ea ling  w ith  h is to rica l and present 
aspects o f e nv ironm en ta l q ua lity  and edu ca ­
tion . S tudents are invo lved in p lann ing  and 
o ffe ring  the  lectures, d iscu ss io n , and lite ra tu re  
reports.
403 Environmental and Natural History Writing
Fall term . C red it tw o hours. Open to  s tudents 
above sophom ore  rank. T Th 11:15. R. B. 
F ischer.
For persons w ho  w ish  to  im prove  th e ir  a b ility  
to reach and in fluence  o the rs by p u b lish in g  in 
m agazines and new spapers. The c lass  p roduces 
a w eek ly  co lum n  fo r a loca l new spaper in 
a dd itio n  to  o th e r types o f a rtic le s . S ub jec t 
m atter, ou tle ts  fo r a rtic les , news releases, 
posters, new sle tte rs, and b rochu res  are d is ­
cussed . A  w ork ing  know ledge  o f b io lo gy  and 
e co lo g y  is assum ed.
404-405  Field Natural History Fall o r spring  
term . C red it th ree  hours. L im ited  to  s tudents 
above sophom ore  level. P erm iss ion  o f in s tru c ­
to r requ ired . Lecture, M 10:10. W eekly  fie ld  
tr ip s  and lecture , T or Th 1 :25 -4 :30 . R. B. 
F ischer.
Devoted to  b io lo gy  and e co lo g y  o f N ortheastern
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p lan ts and anim als, and th e ir  use in the  
environm enta l educa tion  program s of in te r­
p retive centers, schoo ls , and fie ld  b io logy 
courses. M an's  im pa c t on p lan t and anim al 
com m un ities  is stressed.
407 The Teaching of Elem entary School 
Science. Fall and sp ring  term s. C red it th ree  
hours. R eg istra tion  by perm iss ion . L im ited  to 
e igh teen  students. Lecture, W 1:25; p rac tica l 
exercises, W 2 :3 0 -4 :25  and one period  of p ub lic  
schoo l c lassroom  te a ch in g  to be arranged.
V. N. Rockcastle .
The content and m ethods o f e lem en ta ry-schoo l 
sc ience  w ith  fie ld  w ork  and labo ra to ry  em phasis  
on m odern  and experim enta l cu rr icu la . Inc ludes 
c lass observa tion  and experim enta tion . De­
signed p a rticu la rly  fo r those w ho  are in tend ing  
to teach o r superv ise  e lem enta ry schoo l sc ience .
408 M ethods of Teaching Science in S ec­
ondary Schools. Fall term . C red it th ree  hours. 
For seniors o r g radua te  s tudents  w itho u t 
teach ing  experience, P erm iss ion  of ins truc to r 
requ ired. M W 3 :3 5 -5 . Staff.
C onsidera tion  of cu rren t m e thodo logy, cu rricu la  
and m ate ria ls  fo r teach ing  sc ien ce  in secondary 
schoo ls .
409 Practice in Teaching Science in S ec­
ondary Schools. Fall term . C red it tw elve hours. 
Perm ission  o f ins truc to r. For sen io rs  and 
g raduate  s tudents. Flours to  be arranged. Staff. 
S upervised p rac tice  in teach ing  sc ience.
411 Educational Psychology Fall o r spring  
term . C red it th ree  hours. P re requ is ite : an in tro ­
d uc to ry  course  in psycho logy.. Fall term :
Section  I, M W F 11:15. R. E. R ipp le ; S ection  II, 
Specia l sec tion  fo r a g ricu ltu ra l educa tion  
m ajors, tim e  to  be a rranged. M. D. G lock. 
S pring  term : M W F 9:05. M. D. G lock,
D esigned fo r s tudents in teach ing  program s 
a n d /o r  those in terested  in the  educa tiona l 
p rocess. C ons idera tion  of the  ou ts tand ing  fac ts  
and p rin c ip le s  of p sycho logy bearing  upon 
c lassroom  prob lem s. In the  sp ring  term  em ­
phasis is on m easurem ent and evalua tion .
417 Psychology of Adolescence S pring  
term . C red it th ree  hours. Freshm en and so ph o ­
m ores not adm itted . P re requ is ite : an in trod u c to ry  
course  in psycho logy. E n ro llm en t lim ited  to 
100 students. T  Th 1 :25 -3 :20 . R. E. R ipp le .
A survey o f the  nature o f ado le scen t g row th 
and deve lopm ent w ith  em phasis  on som e o f the  
causa l fac to rs  pe rta in ing  to  a do lescen t behavior.
432 Methods M ateria ls and D irected Prac­
tice in Teaching Agriculture in the Secondary  
School. Fall term . C red it n ine  hours. Staff. 
D irected  pa rtic ip a tion  in o ff-cam pus cente rs in 
the s p e c ific  and re la ted  p rob lem s of teach ing  
a gricu ltu re  on the  ju n io r and se n io r h igh  schoo l 
leve ls w h ich  inc lu d es  ad jus tm en t in the  schoo l 
and com m un ity ; eva lua tion  o f area resources,
m a te ria ls  o f ins truc tion , and schoo l fa c ilitie s ; 
o rgan iza tion  and deve lopm ent o f courses of 
study; launch ing  and d ire c tin g  w o rk  expe rience  
p rogram s; p lann ing  fo r and teach ing  a ll-d ay  
c lasses; advis ing  o ccup a tio na l youth o rga n iza ­
tions; and o the r p rob lem s re la ting  to  d eve l­
opm en t o f a ba lanced  program .
433 Special Problem s in Agricultural Educa­
tion. S pring  term . C red it one or tw o hours.
S-U g rades op tiona l. G raduate  and unde r­
g raduate . Th 1:25. Staff.
The purpose  is to  p rov ide  s tudents  an o p p o r­
tu n ity  to  s tudy in d iv id u a lly  o r as a g roup  
se lected  p rob lem s in a g ricu ltu ra l educa tion .
434 Organization and D irection of Adult 
Education Programs. Fall term . C red it th ree  
hours. FI. R. C ushm an.
Em phasis  w ill be p laced  on de te rm in ing  in ­
s truc tiona l needs and p lann ing  p rogram s of 
ins truc tion , teach ing  in g roups, g iv ing  in d i­
v idua l ins truc tion , and eva lua ting  a d u lt educa tion  
program  o ffe rings  in a g ricu ltu ra l and o cc u p a ­
tiona l educa tion .
440 Introduction to School Learning. Spring  
term . C red it th ree  hours. P re requ is ite : Ed. 411,
M W 10:10 and one hou r to be a rranged.
J. D. Novak.
C ogn itive  learn ing  theo ry  w ill be s tud ied  as a 
basis  fo r ana lyz ing  va rious  schoo l p rac tices . 
Various fo rm s of m otivation  w ill be exam ined 
fo r the  e ffects  on s tu d e n t’s deve lopm en t of 
va lue  structures.
444 Teaching of Secondary M athem atics.
S pring  term . C red it th ree  hours. P erm iss ion  of 
the  ins truc to r requ ired. T Th 3 :35 -5 :15 . FI. A. 
G eise lm ann.
For s tudents w ho have had a bas ic  m athe­
m atics m ethods course  o r have had som e 
experience  in teach ing  m athem atics. A tten tion  
w ill be g iven  to  new m ate ria ls  and m e thodo logy  
in m athem atics  educa tion . Specia l in te res ts  of 
the  s tudents  w ill serve as a g u id e  fo r the 
fu rth e r se lec tion  of top ics.
445 Teaching Reading and Study Skills
S pring  term . C red it th ree  hours. T 1 :25 -3 :30 , 
O lin  375. W. Pauk.
For teachers, adm in is tra to rs , counse lo rs , and 
superv iso rs. P ertinen t research  as w e ll as the 
psycho lo gy  and p h ilo sop h y  of deve lopm enta l 
read ing  and s tudy s k ills  w ill be exam ined. 
Teach ing  m ethods and sam p le  m a te ria ls  fo r 
c lassroom  use w ill be dem onstra ted  and 
d iscussed .
446 General Curriculum  Developm ent Fall 
term . C red it th ree  hours. T Th 10:10-11:30.
G. J. Posner, V. N. R ockcastle , and Staff.
A genera l "h o w -to -d o - it"  course  fo r those 
in te rested  in des ig n in g  p lans fo r teach ing . 
Focuses on sp ec ify in g  educa tiona l purposes. 
Inc ludes  ins truc tio n  in se tting  and re fin ing
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goa ls; d es ign ing  con ten t ou tlines ; cons truc ting  
b ehav io r-con ten t m atrices, sequenc ing  o b je c ­
tives; spec ify ing  behaviora l ev idence; and, to 
a lesser degree, im p lem en ta tion  of th is  p lan 
th rough  ins truc tio n a l p lann ing . S tudents w ill 
be expected to  deve lop  cu rricu lum  m odu les as 
a term  pro ject.
452 In terpretation of Statistics Used in 
Education. Fall and sp ring  term s. C red it one 
hour. R eg istra tion  in sp rin g  term  lim ited  to  those 
co ncu rre n tly  en ro lled  in 453. Fall term , T 12:20. 
S p ring  term , tim e  to  be a rranged. J. M illm an.
A  b rie f in trod u c tio n  to  the  vocab u la ry  and 
sym bo lism  used in repo rting  e m p irica l research 
in educa tion . Both univa ria te  and m u ltiva ria te  
s ta tis tica l p rocedu res  w ill be covered from  an 
in tu itive  p o in t o f view.
453 Introduction to Educational Statistics.
Spring  term . C red it th ree  hours. P rerequ is ite : 
course  452 (m ay be e lec ted  concu rre n tly ), o r 
pe rm iss ion  of the  ins truc to r. T Th 9 :05 -11 .
J. M illm an.
A study of com m on s ta tis tica l p rocedures 
encoun te red  in educa tiona l lite ra tu re  and 
research . The course  inc lu d es  the  m athem atica l 
bases, com puta tion , and in te rp re ta tio n  o f u n i­
va ria te  and m u ltiva ria te  d escrip tive  and in ­
fe ren tia l s ta tis tics .
463 (563) Sociology of Education Spring  
term . C red it th ree  hours. M W  1 :2 5 -3 . E. J. 
Haller.
In tro d u c tion  to  m ajo r them es in the  co n te m po ­
rary lite ra tu re  in the  so c io lo gy  of educa tion . 
These inc lu d e  soc ia l s tra tifica tio n  and educa tion , 
the  schoo l as an o rgan iza tion  and as an 
ins titu tio n , m ino rity  g roups in the  schoo l, 
soc ia liza tion , p ro fess iona liza tion  o f teach ing , 
bureaucra tiza tion , the  te a ch er-s tud e n t ro les, 
and the  ca reer patte rns o f teachers.
467 (567) Education Law Fall term . C red it 
th ree  hours. T  1 :25 -3 :25 . L. B. Flixon.
Review  and ana lys is  o f federa l and state le g is la ­
tion , court dec is ions , o p in ion , and regu la tions 
w h ich  a ffec t p u b lic  and h ig h e r ins titu tions .
470 Issues in Educational Policy Fall and 
sp ring  term s. C red it th ree  hours. M W F 10:10. 
S. Klees, K. A. S trike, F. FI. Stutz.
A  cons ide ra tion  of se lected  issues conce rn ing  
the  re la tion  of the  schoo l to  soc ie ty , soc ia l 
and ind iv id u a l va lues, and p u b lic  po licy . V ary­
ing em phasis  w ill be g iven to  h is to rica l, 
p h ilo so p h ica l, s o c io lo g ica l, p o litica l o r eco ­
n om ic  app roaches d epend ing  on the  ins truc to r. 
T yp ica l o f the  issues to  be trea ted  are e qua lity  
o f oppo rtun ity , a lte rna tives  in educa tion , 
e duca tiona l au thority , and the  a llo ca tion  of 
edu ca tio na l resources. E spec ia lly  fo r those 
in tend ing  a ca ree r in teach ing .
472 Philosophy of Education Fall term . 
C red it th ree  hours. T 2 :3 0 -5 . K. A. S trike.
A s tudy of cen tra l issues in the  p h ilo sop h y  of 
e duca tion . Q uestions o f e th ics , p o litic a l p h i­
losophy and the  theo ry  o f know ledge  w ill be 
exam ined  and the  im p lica tio n s  fo r e duca tion  
assessed.
473 Contem porary Topics in Philosophy of 
Education. S pring  term . C red it th ree  hours.
M W 12:20-2 :20 . D. B. G ow in.
An in tens ive  trea tm en t o f one o r tw o se lected  
to p ics  in con tem pora ry  p h ilo sop h y  of educa tion .
475 Freedom  and Authority in Education.
S pring  term . C red it th ree  hours. T 2 :30 -4 :30 .
K. A. S trike.
An ana lys is  o f the  co nce p t o f freedom  in both 
p o litic a l and p sycho lo g ica l con tex ts  and an 
a p p lica tio n  of the  resu lting  a na lys is  to  p rob ­
lem s o f freedom  and a u th o rity  in e duca tion .
499 Inform al Study in Education. C red it one 
to  th ree  hours each te rm . S-U g rades op tio n a l. 
Staff.
A  s tuden t may, w ith  approva l o f a fa cu lty  
adv iser, s tudy a p rob lem  or to p ic  not covered 
in a regu la r course ; o r undertake tu to ria l study 
o f an inde p en d e n t nature  in the  area of e d u ­
ca tiona l interests.
500 Special Studies. Fall and sp rin g  term s. 
C red it a rranged. S-U g rades o p tio n a l. Staff. 
L im ited  to  g radua te  s tuden ts  w ork ing  on theses 
or o the r research  p ro jec ts . Each reg is tra tion  
m ust be approved  by a sta ff m em ber w ho  w ill 
assum e re s p o n s ib ility  fo r the  work.
507 The Teaching of Science Fall term . 
C red it th ree  hours. M 1 :25 -4 :25 . J. D. Novak.
A  cons id e ra tio n  of lea rn ing  theo ry  as a pp lied  
to p rob lem s o f se lec tion  and o rgan iza tion  of 
su b je c t m atter, m e thods o f teach ing , and in s tru c ­
tio na l innova tion  and o f cu rricu lum  innova tions 
th a t em body bas ic  lea rn ing  p rin c ip le s .
509 Developm ent of Curriculum  in Science
S pring  term . C red it th ree  hours. M 1 :25 -4 :25 .
J. D. Novak.
S tudy of new  sc ien ce  cu rr icu lu m  program s, 
in c lu d in g : p h ilo sop h y  and ra tiona le  o f the  
prog ram s, observa tion  o f c lasses us ing  new 
m ate ria ls , and concen tra ted  s tudy o f sc ien ce  
cu rr icu lu m  deve lopm en t in the  area o f ind iv id u a l 
s tu d e n t’s in terest. C ourse  is cond u c te d  in a 
sem ina r style.
511 Educational Psychology. Fall term . C red it 
th ree  hours. P erm iss ion  of the  ins truc to r.
M W F 1:25. R. E. R ipp le .
A  bas ic  course  in educa tiona l psycho lo gy  fo r 
g radua te  s tudents.
522 Educating for Com munity Action. Spring  
term . C red it th ree  hours. Open to  ju n io rs  and 
sen io rs  by consen t. W 1 1 :15-1 :10 ; F 11:15.
R. L. Bruce.
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Design and execu tion  of educa tiona l aspects  of 
com m un ity  action  program s. Deals w ith  the 
ide n tifica tion  and sta tem ent o f educa tiona l goals, 
se lec tion  o f teach ing  s tra teg ies, and evalua tion  
of outcom es.
523 Adm inistration of Continuing Education  
Programs. S pring  term . C red it th ree  hours.
W 1 :25-4 . G. J. B roadw ell.
Em phasis is on ide n tify in g , d esc rib in g  and 
ana lyzing  a lte rna tive  m ode ls fo r p lann ing , o r­
gan iz ing , s ta ffing , d ire c tin g , co n tro llin g , and 
fin an c in g  an a du lt educa tion  en te rprise .
524 Designing Extension and Continuing  
Education Programs. Fall term . C red it three 
hours. T 1 :25 -4 . J. P. Leagans.
Ana lys is  o f cu rren t theories, concep ts , p rinc ip les , 
and p rocedures centra l to the  process o f d eve l­
op ing  program s fo r the  co n tin u ing  educa tion  
of adu lts . E m phasis is on such p rob lem s as 
se lec ting  o b jec tives  from  a lterna tives, crea ting  
su pp o rt a t m acro level, o rgan iz ing  program  
resources at m icro  level, and p lann ing  fo r p ro ­
gram  execution .
525 Educational Com m unication Spring 
term . C red it th ree  hours. T 1 :25 -4 . J. P. Leagans. 
Em phasizes the  ce n tra lity  o f usefu l te ch n o lo gy  
and e ffective  com m un ica tion  in co n tin u ing  
educa tion  program s. Em erging  m ode ls of the  
com m un ica tion  p rocess are review ed as a 
fram ew ork fo r ana lyz ing  m ajo r e lem ents in c lu d ­
ing com m un ica to r c re d ib ility , p rogram  content, 
m essages, o rgan iza tion  and use o f transm iss ion  
channe ls , m essage trea tm ent, aud ience  id e n ti­
fica tion , feedback  and the  design  o f opera tion  
com m un ica tion  program s.
526 Practicum  In Continuing Education Fall
and sp ring  term s. C red it one to  th ree  hours. 
Flours to  be a rranged. Staff.
Provides opp o rtu n ity  fo r s tudents  to  supp lem ent 
the fo rm a l aspects o f th e ir cu rricu lum  th rough  
sys tem atic  pa rtic ip a tion  in an ongo ing  c o n ­
tin u in g  educa tion  p rogram . Open on ly  to 
g raduate  m ajors and m inors  in extension  and 
co n tin u ing  educa tion .
527 Evaluation for Program M anagem ent
Fall term . C red it th ree  hours. S-U grades 
optiona l. M 2 :3 0 -5 . R. L. Bruce.
Prim ary a tten tion  is g iven to  e duca tiona l and 
o the r com m un ity  change  p rogram s but in ­
fe rences to  o ther p rogram  m anagem ent tasks 
are possib le . The course  has a series of 
lec tu re -d iscuss ions , a co n tin u ing  w orkshop, 
and ind iv idua l s tudent eva lua tion  p ro jects .
532 Teaching Agricultural and Occupational 
Education. Spring  term . C red it th ree  hours.
M 2 :3 0 -5 . A. L. Berkey.
C ons idera tion  is g iven to an ana lys is  o f se lected  
teach ing  te chn iques and to the  se lection , 
p repara tion , and use of ins truc tiona l m ateria ls.
533 Developing Curriculum  in A gricultural and 
O ccupational Education Fall term . C red it 
three hours. M 1 :25 -4 :25 . W. E. Drake.
G u id ing  p rin c ip le s , ob jec tives , and sources of 
in fo rm a tion  w ill be deve loped  fo r p lann ing  the 
c u rricu lum . C ons idera tion  w ill be g iven to 
fu n c tio ns  of occup a tio na l expe rience  p rogram s 
and how they are p lanned, deve loped , and 
used as a m eans of ins truc tion .
534 Leadership of Adult Education Programs
Fall term . C red it th ree  hours. F 1 :25 -3:20 .
FI. R. C ushm an.
Three a lte rna tive  p rocedura l m ode ls fo r  o rga n iz ­
ing and cond u c tin g  adu lt o c cup a tio na l e du ca ­
tion  courses w ill be presented. E m phasis w ill be 
p laced  on gu id e lin es  and p rocedu res  fo r 
im p lem en ting  the  m ode ls in secondary  and 
postsecondary  schoo l se ttings.
535 Teacher Preparation in Agriculture. Fall
term . C red it th ree  hours. W  1 :25 -4:25 .
F. K. T. Tom.
Open to  persons w ith  teach ing  expe rience  in 
a g ricu ltu re  w ho  are p reparing  fo r o r are 
engaged in the  p repa ra tion  of teachers  or 
re la ted  educa tiona l service.
536 Adm inistration and Supervision of Occu­
pational Education Programs S pring  term . 
C red it th ree  hours. O ffered in a lte rna te  years.
W 2 :30 -4 :25 . J. P. Bail.
The p rac tices  fo llow ed  and p rob lem s faced in 
the  adm in is tra tion  and supe rv is ion  of o ccu p a ­
tiona l p rogram s at the  secondary  and post­
secondary  level w ill be stressed. A tten tion  w ill 
be g iven to  the  ro le  of the occup a tio na l d ire c to r 
and superv iso r in p rogram  p la n n in g  and im p le ­
m enta tion . Open to  s tudents w ith  experience  
in teach ing , industry , o r re la ted  work.
539 Evaluating Programs of Occupational 
Education. S pring  term . C red it th ree  hours. 
O ffered in a lte rna te  years. O pen to  s tudents  w ith  
expe rience  in teach ing  or by p erm iss ion  only.
T  1 :25 -3 :20 . W. E. Drake.
S tudents w ill s tudy ob je c tive s  and evalua tive  
c r ite r ia  and deve lop  p rocedu res  fo r eva lua tion  of 
program s of occup a tio na l educa tion  in 
secondary  and postsecondary  schoo ls .
545 The Curriculum  Fall term . C red it th ree  
hours. M W 10:10-11:30. G. J. Posner.
An exam ina tion  o f the  bas ic  e lem ents invo lved 
in m aking  cu rricu lum  d e c is io ns  and an ana lys is  
of cu rren t app roaches to  cu rricu lum .
547 Career Education Fall term . C red it th ree  
hours. M 3 :3 5 -6 . S-U g rades op tio n a l. J. W ilcox. 
C urren t p rob lem s and research  in ca ree r 
educa tion .
551 Educational M easurem ent S pring  term . 
C red it th ree  hours. P erm iss ion  of the  ins truc to r 
requ ired . T 1 :25 -4 :25 . M. D. G lock.
S tudy o f co ns tru c tion  o f ach ievem en t tests  and
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use o f o the r m easuring  ins trum ents  in the 
c lass ifica tio n  and gu id a nce  of p u p ils  fo r 
im provem en t o f ins truc tion .
555 Use and Interpretation of Standardized  
Tests. Fall term . C red it th ree  hours. Th 3 :3 5 -6 . 
H. G. A ndrus.
Open to  s tudents  in counse ling  or personnel 
adm in is tra tion  and to  c lassroom  teachers  w ho 
expect to  w ork  w ith  s tandard ized  g roup  tests. 
D ea ls w ith  the  use and in te rp re ta tion  o f tests  in 
the  evalua tion  of ins truc tio n  or as a basis  fo r 
gu id a nce  and se lec tion  in p u b lic  schoo ls , 
c o lle g e  a n d /o r  industry.
561 Adm inistration of Educational 
Organizations. Fall term . C red it th ree  hours.
W 3 :3 5 -6 . E. J. H aller; J. R. Egner.
A  cons ide ra tion  o f cu rren t app roaches to  
u nders tand ing  adm in is tra tion  and o rgan iza tions , 
and th e ir  a p p lica tio n  to  the  educa tiona l setting .
562 The Principalship S pring  te rm . C red it 
th ree  hours. For g radua te  s tudents  only.
Th 3 :3 5 -6 . L. B. H ixon; J. R. Egner.
O rgan ized to  enab le  recog n ition  and cogn itio n  
o f the  adm in is tra tive  fu n c tio ns  essen tia l to 
e ffective  e lem enta ry  and secondary  schoo ls . 
A na lys is  w ill inc lu d e  the  e lem enta ry  and se c­
ondary  schoo l as ins titu tions , innova tion  in 
o rga n iza tio n  and cu rricu lum , adm in is tra tion  of 
ins truc tio n a l and non in s tru c tion a l personnel, and 
com m un ity  re la tionsh ips .
564 Educational Finance S pring  term . C red it 
th ree  hours. T 3 :3 5 -6 . G. W inter.
In tro d u c tion  to  p rob lem s o f resource  p rocu re ­
m ent and a llo ca tion  in e duca tion . A tten tion  w ill 
be focused  on ex is ting  and a lte rna tive  stra teg ies 
o f fisca l su pp o rt fo r schoo ls  and new m anage­
m ent tech n iq u es  fo r a llo ca ting  such resources.
565 Supervision and Educational Professions 
Development. S pring  term . C red it th ree  hours. 
T  Th 2 :3 0 -4 . H. W ardeberg .
Role and fu n c tio n  o f p reserv ice  and inserv ice  
prog ram s in educa tiona l p ro fess ions d eve lo p ­
ment. Inc ludes ana lys is  o f teach ing  as a m eans 
o f fa c ilita tin g  im proved ins truc tio n  in 
e duca tiona l ins titu tions .
568 (560) Public School Law. S pring  term . 
C red it th ree  hours. W  10:10-12 :05 . L. 8 . H ixon. 
Review and ana lys is  o f federa l and state 
leg is la tio n , court dec is io n , o p in ion , and re gu la ­
tio ns  w h ich  a ffec t New Y ork S tate p u b lic  schoo ls .
569 Personnel Development. Fall term .
C red it th ree  hours. For g radua te  s tudents only. 
Th 9 :0 5 -11 . J. R. Egner.
Focus is on deve lopm en t o f a concep tua l 
fram ew ork  fo r unders tand ing  ro les and fu n c tio ns  
o f educa tiona l personnel respons ib le  fo r 
p e rsonne l deve lopm ent, and on d eve lop ing
s k ills  in ide n tify in g  and ana lyz ing  personne l 
p rob lem s, p la n n in g  a lte rna tive  s tra teg ies  to  cope  
w ith  p rob lem s, and eva lua ting  se lected  
courses o f action .
573 Structure of Knowledge S pring  term . 
C red it th ree  hours. M W  11:15. D. B. G ow in.
The co nce p t o f the  s tru c tu re  of a d is c ip lin e  
and the  deve lopm en t o f a sys tem a tic  m ethod for 
the  ana lys is  o f know ledge  c la im s  are the  main 
conce rns  o f th is  sem inar. These conce rns  
are re la ted  to  the  nature  o f teach ing , 
cu rr ic u lu m  theo ry  and research , educa tiona l 
p o licy , and non trad ition a l fo rm s  o f educa tiona l 
p rac tice .
[574 History of Am erican Education Fall 
term . C red it th ree  hours. For g radua te  s tudents 
and sen io rs. M 3 :3 5 -6 . F. H. Stutz. N ot o ffe red  
in 1974-75.
An exam ina tion  o f the  ro le  o f e duca tion  in 
in flu e n c in g  the  d eve lopm en t o f the  A m erican  
socie ty .]
575 Educational Policy Issues Fall term . 
C red it th ree  hours. For sen io rs  and g raduate  
s tudents. W  2 :3 0 -4 :30 . F. H. Stutz.
T op ic  fo r  1974: A lte rna tive  fo rm s o f educa tion .
576 Econom ics and Educational Policy Fall 
term . C red it th ree  hours. T  3 :3 5 -6 . J. K lees.
An exam ina tion  o f the  p resen t sta te  o f the 
research  on se lec ted  to p ics  in the  econom ics  
o f e duca tion . The em phas is  w ill be p laced  on the 
im p lica tio n s  fo r educa tiona l po licy -m ak in g .
578 Com parative Education Fall term .
C red it th ree  hours. M 3 :3 5 -6 . F. H. Stutz.
A  com para tive  s tudy o f se lec ted  ins titu tions , 
system s and issues, to  v iew  educa tiona l 
deve lopm en t in the  contex t o f h is to rica l, soc ia l, 
and econ o m ic  trends.
580 The Am erican C ollege Student Spring  
term . C red it th ree  hours. T Th 10:10-12 :05 .
K. M. M oore.
S tudy of the  s tu d e n t in the  A m erican  c o lle g e  
w ith  em phas is  on deve lopm en ta l th e o rie s  and 
cu rren t research.
581 Student Personnel Adm inistration Fall 
term . C red it th ree  hours. P re requ is ite : p erm iss ion  
o f the  ins truc to r. T Th 1 :25 -2 :45 . K. M. M oore. 
A na lys is  o f the  ob jec tives , fu n c tio ns , and 
o rgan iza tion  of s tudent personne l se rv ices  in 
h ig h e r educa tion . E m phasis  on behaviora l 
sc ien ce  th eo ries  su pp o rtin g  s tuden t personnel 
a dm in is tra tion .
583 Counseling. Fall term . C red it th ree  hours. 
P re requ is ite : 555 or equ iva le n t (m ay be taken 
concu rren tly ) and consen t o f ins truc to r. M W 
1 :25-2 :45 . D. E. H ed lund.
E xam ination  o f the  p rocess o f co unse ling  and of 
a lte rna tive  d e live ry  m ode ls  fo r co unse ling
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services. In troduction  to  theo ries  of counse ling . 
Basic tra in ing  in in te rpe rsona l h e lp ing  processes.
584 Group Counseling S pring  term . C red it 
th ree  hours. C onsent o f ins truc to r. M W 
1 :25-2:45 . D. E. H ed lund.
Techn iques and p rin c ip le s  of counse ling  w ith  
groups. C rit ica l exam ina tion  of cu rren t lite ra tu re  
on g roup  counse ling . S tudent p ro jec ts  to 
design  and test g roup  approaches.
586 Organization of H igher Education Spring  
term . C red it th ree  hours. T Th 1 :25 -2:45 .
K. M. M oore.
D esigned to  p rov ide  a broad perspective  on the 
h ig h e r e duca tion  en te rprise . S tudents w ill ga in  
an unders tand ing  of how h ig h e r educa tion  is 
o rgan ized ins titu tio n a lly , s ta te -w ide , and 
nationa lly , they w ill inves tiga te  c r itica l ro les and 
re la tionsh ips  w h ich  im p inge  on grow th  and 
deve lopm ent, and they w ill exam ine cu rren t 
research  and com m entary.
587 Practicum  for Counselors in the Use
of Tests. C red it tw o hours. S pring  term . Pre­
requ is ite : Ed. 555 or equ iva len t. Th 3 :35 -6 .
H. G. A ndrus.
The use of s tandard ized  tests in the  psycho ­
log ica l app ra isa l o f ind iv id u a ls . E m phasis w ill be 
p laced on the  case s tudy approach  to  the 
in te rp re ta tion  of tests  and the  a pp lica tio n  of 
these d ia g n o s tic  to o ls  to  the  co unse ling  process.
589 Affective Education Spring  term . C red it 
three hours. Th 2 :30 -4 :30 . D. E. H edlund. 
U tilizes an expe rience -based , p a rtic ip a to ry  
design  to deve lop  bas ic  in te rpe rsona l and sm all 
g roup  s k ills  and to  in troduce  a concep tua l 
fram ew ork fo r the  des ign , a pp lica tio n , and 
evalua tion  of h um an is tic  e duca tion  te chn iques 
and courses. A p p ro p ria te  fo r counse lors, 
teachers, and a dm in is tra to rs  concerned  w ith  the 
deve lopm ent o f psycho lo g ica l educa tion .
594 C ollege Teaching Fall term . C red it th ree  
hours. M W 1 :25-3 :20 . J. D. Novak.
Designed fo r those  w ho  p lan to  teach  in co lleges  
and un ive rs ities. C oncep ts of teach ing , 
o rgan iza tion  of su b je c t m atter, m otivation , 
learn ing , testing , g rad ing , and s im ila r to p ics  
are treated.
599 M ethods of Educational Inquiry Fall 
term . C red it th ree  hours. P re requ is ite : one 
course  in s ta tis tics  o r 452 e lec ted  concu rren tly .
T Th 2 :3 0 -4 . J. M illm an  and Staff.
For g raduate  s tudents  in th e ir firs t year o f 
residence. E m phasis w ill be p laced  upon 
d escrib in g  and ana lyz ing  such p rocedu res  as 
fo rm ing  concep ts , m aking  observa tions  and 
m easurem ents, b u ild in g  m ode ls and theories, 
p rov id ing  exp lanations, and m aking  p red ic tions .
600 Internship in Education Fall and spring  
term s. C red it tw o to  s ix  hours as arranged. 
Staff.
O pp o rtu n ity  fo r p rac tica l expe rience  in 
educa tiona l a dm in is tra tion , a g ricu ltu ra l and 
occup a tio na l e duca tion , personne l a d m in is tra ­
tion , superv is ion , and o the r types of 
p ro fess iona l se rv ice  in educa tion .
602 Field Laboratory in Student Personnel 
Adm inistration. Fall and sp ring  term s. C red it 
and hours to  be a rranged. P erm iss ion  of 
ins truc to r requ ired . Staff.
D irected  fie ld  p ro je c t in s tu d e n t personnel 
a dm in is tra tion .
606 Sem inar in Science Education Fall and 
sp rin g  term s. C red it one hour. S-U grades 
exc lus ive ly . M 4 :2 5 -6 . J. D. N ovak and staff. 
For a ll g raduate  s tudents w ho  m a jo r o r m inor 
in th is  p rogram .
613 Sem inar in Educational Psychology. Fall
te rm . C red it th ree  hours. P erm iss ion  of 
ins truc to r requ ired  before firs t m eeting . T 
4 :25 -6 :15 . M. D. G lock.
Theo re tica l issues in the  te a ch in g  of read ing.
616 Sem inar in Educational Research Fall 
term . C red it th ree  hours. P re requ is ite : 453 and 
599 or p erm iss ion  of the  ins truc to r. T im e to  be 
a rranged. J. M illm an.
To p ic  to  be announced.
617 Sem inar in Learning and M em ory Fall
term . C red it th ree  hours. P re requ is ite : P sycho logy 
306 or equ iva len t. H ours to  be a rranged.
G. W. M cC onkie.
A  s tudy of cu rren t issues in the  lea rn ing , 
re ten tion , and trans fe r o f ve rba l in fo rm a tion .
618 Sem inar in Educational Psychology and 
Curriculum  Developm ent Spring  term . C red it 
th ree  hours. P erm iss ion  o f the  ins truc to r 
requ ired . H ours to  be a rranged. R. E. R ipp le . 
S e lected  aspects  o f the  re la tio n sh ip  between 
cu rr icu lu m  and psycho lo gy  of educa tion .
626 Sem inar in Extension and Continuing  
Education. Fall and sp rin g  term s. C red it one 
hour o p tio n a l. T im e to  be a rranged. Staff. 
P rovides o p p o rtu n ity  fo r m a jors and m inors  in 
extension  and co n tin u ing  educa tion  and 
com m un ity  se rv ice  e duca tion  and sta ff jo in tly  to  
analyze and re flec t on cu rren t p ro fess iona l 
issues.
627 Behavioral Change in In ternational Rural 
M odernization. S pring  term . C red it tw o hours.
Th 1 :25 -3 :20 . J. P. Leagans.
A na lys is  o f co nce p ts  and s tra teg ies  fo r  repat- 
te rn ing  hum an behav io r at both the  m acro  and 
m icro  levels. C hanges in hum an behav ior are 
view ed as a dependen t va ria b le  in the  rural 
deve lopm en t process.
628 Problem s and Issues in Continuing  
Education. S pring  term . C red it th ree  hours.
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P erm iss ion  of the  ins truc to r. M 2 :30 -4 :30 ,
Staff.
A m a jo r area o f conce rn  to  extension  educa tion  
w ill be se lec ted  fo r in tens ive  s tudy by 
pa rtic ip a ting  s tudents and facu lty . For g raduate  
s tudents  in extension  educa tion  and o the r fie ld s  
w ith  spec ia l re levance to  the  sem inar top ic .
630 Sem inar in Agricultural Education
S pring  term . C red it one hour. S-U grades 
exc lus ive ly . Th 2 :30 -4 :25 . Staff.
Recom m ended fo r M aste r's  degree cand ida tes  
w ho  have had teach ing  expe rience  and docto ra l 
cand ida tes  w ith  m ajors and m inors in 
a g ricu ltu ra l educa tion . The sem inar w ill be 
p rim a rily  centered in cu rren t p rob lem s and 
research  in the  fie ld .
645 Seminar in Curriculum  Theory and 
Research S pring  term . C red it th ree  hours. S-U 
g rades o p tio n a l. P re requ is ite : 545, 446, o r 
p erm iss ion  o f the  ins truc to r. T im e to  be 
a rranged. G. J. Posner.
T heore tica l issues in cu rricu lum  and a pp rop ria te  
areas fo r cu rr icu lu m  research  are d iscussed .
The student is expected to  ide n tify  and 
a rticu la te  a cu rr icu lum -re la te d  prob lem  
app ro p ria te  fo r  research.
663 Seminar in Sociology of Education
Fall term . C red it th ree  hours. C onsent of 
ins truc to r requ ired. T  9 :05 -11 :15 . E. J. Haller. 
C ons ide ra tion  of se lected  to p ics  in so c io lo gy  
o f e duca tion  re levant to  o rgan iza tion  and 
p o licy  issues.
668 Sem inar in Educational Administration
S pring  term . C red it th ree  hours. C onsent o f the 
ins truc to r. Th 9 :05 -11 :15 . J. R. Egner. 
C ons ide ra tion  o f p lann ing  and po licy  issues in 
p u b lic  schoo ls  and h ig h e r educa tion . A tten tion  is 
d ire c te d  to  educa tiona l p lann ing  m ethodo logy, 
eva lua tion  of s tra teg ies  fo r long range 
p lann ing , and the  uses o f fu tu ris t tech n iq u es  in 
e duca tiona l p lann ing .
669 Studies in Educational Adm inistration
Fall and sp ring  term s. C red it th ree  hours 
C onsent o f ins truc to r requ ired . Th 3 :3 5 -6 .
J. R. Egner, E. J. H aller, L. B. Hixon.
In tended to  p rov ide  beg inn ing  g radua te  s tudents 
in educa tiona l adm in is tra tion  w ith  a c r itica l 
in trod u c tio n  to  research  to p ics  in th is  fie ld  and 
to  in form  them  of the  po tentia l o f those  to p ics  
fo r thes is  research.
670 Sem inar in the C ollege and University
S pring  term . C red it th ree  hours. S-U g rades 
op tiona l. T Th 12:20-2 :20 . D. B. Gow in. 
C ond itions  of d is c ip lin e d  inq u iry  in h ig h e r 
educa tion .
671 Sem inar in Analysis of Educational 
Concepts. S pring  term . C red it th ree  hours. 
A dm iss ion  by consent. W  10:10-12. K. A. Strike. 
T op ic  fo r 1975 to  be announced .
673 Sem inar on John Dewey Fall term . 
C red it th ree  hours. C onsen t o f the  ins truc to r 
requ ired . T  12 :20-2 :20 . D. B. G ow in.
P rim ary a im  is a c r it ic a l u nde rs tand ing  and 
app ra isa l o f D ew ey's ph ilo sop h y , e s p e c ia lly  as 
it cen te rs  upon educa tion .
674 Sem inar in History of Education Spring  
term . C red it th ree  hours. A dm iss ion  by consent. 
M 3 :3 5 -6 . F. H. Stutz.
T op ic  fo r 1975 to  be announced .
681 Sem inar in Student Personnel Adm inistra­
tion Fall and sp rin g  term s. S-U g rades 
o p tio n a l. C red it and hour to  be a rranged. 
P re requ is ite : p erm iss ion  of the  ins truc to r. D. E. 
H ed lund and K. M. M oore.
T op ic  varies.
699 C onceptual Problem s in Educational 
Inquiry Fall term . C red it th ree  hours. T im e to 
be a rranged. K. A. S trike.
An exam ina tion  o f such concep ts  as causa tion , 
o pe ra tiona lism , va lid ity , re lia b ility , hypo the tica l 
construc t, g ene ra liza tion , exp lanation , p rob a b ility , 
and h y p o the tico -de d u c tive  m ethod.
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General Entomology
212 Insect B iology Fall term . C red it th ree  
hours. P re requ is ite : B io lo g ica l S c iences 101-102 
o r concu rren t reg is tra tion  or th e ir  equ iva len t. 
Lectures, W F 11:15. Labora tory, M T W  Th or F 
2 -4 :2 5 . G. C. E ickw ort and ass is tan ts .
D esigned to  in trod u ce  the  sc ien ce  o f en to m o lo gy  
by fo cus ing  on the  bas ic  p rin c ip le s  o f the 
sys tem atics, m orpho logy, phys io logy , behavior, 
and eco lo g y  o f insects. The labo ra to ry  in early  
fa ll inc lu d es  fie ld  tr ip s  to  c o lle c t insects  and 
study them  in th e ir  natural env ironm ent. A sm a ll 
c o lle c tio n  s tress ing  e co lo g ica l ca tegories  
is requ ired.
57 Entomology
518 Techniques ol B iological Literature Fall 
term . C red it two hours. O ffered in a lterna te  
years. Lectures, T Th 9:05. J. G. F ranclem ont. 
H is tory  o f the  deve lopm en t o f e n to m o lo g ica l 
lite ra tu re  and c ritic a l s tudy of the  b io lo g is ts ' 
w orks of re ference. P rac tice  in the  use of 
ind ices  and b ib lio g ra p h ie s  and p rac tice  in the 
p repara tion  of the  latter.
Insect Taxonomy, Morphology, 
and Acarology
322 Insect Morphology. Fall term . C red it 
fou r hours. P re requ is ites: 212 and p erm iss ion  of 
ins truc to r. Lectures, M F 10:10. Labora tories,
M F 1 :25 -4:25 . G. C. E ickwort.
An in troduc tion  to  the  external and in terna l 
anatom y of insects, w ith  em phas is  on the 
com para tive  and fu n c tio na l aspects. The lab ­
o ratory is devoted la rge ly  to  d issec tion .
331 Introductory Insect Taxonomy. Spring  
term . C red it th ree  hours. P re requ is ite : 212, 
Lecture, Th 10:10. Labora tories, T Th 2 -4 :2 5 .
J. G. F ranclem ont.
An in troduc tion  to  the  sys tem atics and d is tr ib u ­
tion  of insects. Labora to ry p rac tice  in the 
ide n tifica tion  of o rders, fam ilies , and rep re ­
senta tive  genera  of insects; m ethods of c o l­
lec tion  and p repa ra tion  o f insec t specim ens. 
F ie ld tr ip s  are taken in the late sp ring .
[521 Acarology. Fall term . C red it fou r hours. 
P rerequ is ite : 212 and p erm iss ion  o f ins truc to r. 
Lectures, M F 10:10. Labora to ries, M F 1 :2 5 - 
4:25. G. C. E ickw ort. N ot o ffe red  1974-75.
An in troduc tion  to  the  taxonom y, m orpho logy, 
and b ionom ics  of m ites and ticks , w ith  em phasis  
on taxa o f econom ic  im portance . A co lle c tio n  
w ill be requ ired .]
[531 Taxonomy of the Sm aller Orders of 
Insects. Fall term . C red it th ree  hours. Offered 
in a lterna te  years. P re requ is ite : 331. D iscussion , 
F 10:10. Labora to ries, F 2 -4 :2 5  and one o ther 
by a rrangem ent. W. L. B rown. Not offered 
in 1974-75.
D iscussions of the  c lass ifica tio n , evo lu tion, 
and b ionom ics  o f the  o rde rs  and fa m ilie s  of 
insects, exc lus ive  of the  large r o rde rs  of 
H olom etabo la. Labora tory s tud ies  on the  lit­
e rature  and on the charac ters  .and c lass ifica tio n  
o f represen ta tive  genera  and species. C on­
tinua tion  of taxonom y o f H o lom etabo la  is in 
courses 532, 533, and 534.]
532 Taxonomy of the Im m ature Stages of 
Holometabola. Fall term . C red it th ree  hours. 
O ffered in a lte rna te  years. P re requ is ite : 531 or 
perm iss ion  o f the  ins truc to r. Lecture, W  10:10. 
Labora tories, W F 2 -4 :2 5 . J. G. F ranclem ont. 
Lectures on struc tu re  and hab its  o f insect 
larvae. Labora tory s tud ies  o f the  lite ra tu re , 
com para tive  m orpho logy, and ide n tifica tion  of 
the im m ature  stages o f the  H olom etabo la.
533 Taxonomy of the Coleoptera and Lepi- 
doptera. S pring  term . C red it th ree  hours. 
O ffered in a lte rna te  years. P re requ is ite : 331. 
Lecture, W 10:10. Labora to ries, W  F 2 -4 :2 5 .
J. G. F ranclem ont.
Labora to ry s tud ies  on the  lite ra tu re  and on the  
c h a ra c te r and c la ss ifica tio n  o f represen ta tive  
genera  and spec ies  of these  orders.
[534 Taxonomy of the D iptera and Hymenop- 
tera. S pring  term . C red it th ree  hours. O ffered 
in a lte rna te  years. P re requ is ite : 331. Lecture,
W 10:10. Labora tories, W F 2 -4 :2 5 , and one 
o the r by arrangem ent. W. L. B rown. Not 
o ffe red  1974-75.
Labora to ry s tud ies  on the  lite ra tu re  and on 
the  charac te rs  and c lass ifica tio n  of re p re ­
senta tive  genera  and spec ies  o f these o rde rs .]
Economic Entomology
241 Applied Entomology Spring  term . C red it
th ree  hours. P re requ is ite : B io lo g ica l S c iences 
101-102  o r equ iva len t. Lectures T Th 10:10. 
Labora to ry T 2 -4 :2 5 . E. M. R affensperger.
L ife h is to ries  of insects of d ire c t im portance  
to a g ricu ltu ra l p roduction  w ill be review ed as 
w e ll as p rocedu res  of de tec tion , id e n tifica tion , 
and m ethods o f contro l.
340 Insect Pest M anagem ent S pring  term . 
C red it th ree  hours. P re requ is ite : 212, 400, o r 
B io lo g ica l S c iences 361. Two lec tures  and one 
labora to ry. T im e to be arranged, R. G. 
H elgesen.
A lec ture  and labora to ry  in trod u c tio n  to 
p rin c ip le s  and tech n iq u es  o f insec t pest 
m anagem ent as these re la te  to  the  d ive rse  
p rob lem s in con tem pora ry  econ o m ic  entom ology.
341 Arthropod Pests of W orld Im portance.
C red it tw o hours. Term  and tim e  to  be 
a rranged. P re requ is ite : 340. E ntom o logy facu lty . 
A survey o f the  life  h is to ries  and soc io e co no m ic  
im po rtance  of a rth ropod  pests o f w orld  
s ign ificance .
342 Special Topics in Econom ic Entomology.
C red it two hours. Term and tim e  to  be 
a rranged. P re requ is ite : 340. To be ta u g h t every 
two or th ree  years. E ntom o logy fa cu lty  and 
inv ited  lecture rs.
Deals w ith  to p ics  such as leg is la tio n  and 
regu la tion  of pes tic ides, p es tic id e  a pp lica tio n  
techn iques, etc.
Apiculture
260 Introductory B eekeeping S pring  term . 
C red it two hours. T Th 11:15. R. A. Morse. 
In tended to  affo rd  a genera l know ledge  o f the 
fundam en ta ls  o f beekeeping  in c lu d in g  the  life 
h is tory, ins tinc ts , and genera l behav ior o f 
honey bees. S pec ia l a tten tion  is g iven  to  the 
b io lo gy  of the  honey bee. Som e lec tures  are
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devoted to  p o llin a tio n  o f a g ricu ltu ra l c ro ps  and 
the  p rod u c tio n  o f honey and beeswax.
262 Biology of the Honey Bee Fall term . 
C red it one hour. L im ited  to  10 students. Reg­
is tra tion  by p erm iss ion  only . F ifteen labora to ries  
by a rrangem ent in Sep tem ber and O ctobe r only. 
R. A. M orse.
A  labo ra to ry  and fie ld  course  in w h ich  the 
c lass ica l experim ents  on the  v is ion , chem ica l 
senses, and language  o f the  honey bee, as 
d escrib e d  by von Frisch, are repeated. Lab­
o ra to ries  inc lu d e  dem onstra tion  o f the  sex 
a ttrac tan t, swarm  o rie n ta tio n , the  natural nest, 
and a s tudy of wasp, bum b le  bee, and o the r 
so c ia l insec t nests.
Medical Entomology and 
Insect Pathology
452 M edical Entomology Fall te rm . C red it 
th ree  hours. P re requ is ite : 212 and B io log ica l 
S c iences 351 o r th e ir equ iva len ts. Two lectures 
and one labora to ry. T im e to  be arranged.
E. W. C upp.
D iscuss ion  o f insects and o the r a rth rop o d s  of 
p u b lic  hea lth  and ve te rina ry  im portance , the 
m anner in w h ich  these a rth ropods tra n sm it 
pathogens, and p rin c ip le s  and p rac tice  o f vec to r 
contro l.
453 Insect Pathology S pring  term . C red it 
th ree  hours. P re requ is ite : a course  in 
en tom ology, a course  in m ic rob io lo g y , and 
perm iss ion  of ins truc to r. Lectu res M W 9:05. 
Labora to ry F 9 :05 -12 :05 . J. P. Kram er.
A  survey of the  d iseases of insects  caused by 
v iruses, bacte ria , fung i, and p rotozoans w ith  
spec ia l em phasis  on pathogenesis , pa tho log ies , 
and e p idem io logy. The ro le  o f m ic rob ia l d isease 
in natural and app lied  insec t con tro l is 
cons ide red .
Environmental Entomology
400 Insect Ecology Fall term . C red it three 
hours. P re requ is ite : 212 and B io lo g ica l S c ience 
361 o r th e ir  equ iva len ts . Lectures, W F 10:10. 
Labora to ries, W  F 1 :25 -4 :25 . R. B. Root. 
F am ilia rity  w ith  the  p rin c ip le s  of e co logy is 
assum ed; em phasis  w ill be p laced on in teg ra ting  
these ideas th rough  de ta iled  ana lys is  o f entire  
life  system s. A daptive  s tra teg ies  of insects, 
fu n c tio na l ro le  o f a rth rop o d s  in te rre s tria l 
ecosystem s, m ethods of sam p ling , natural 
h is to ry  o f m a jo r a rth ropod  gu ilds , contrast 
between natural and m anaged system s, and 
p rin c ip le s  o f fu n c tio na l ana lys is  w ill be 
d iscussed .
471 B ionom ics of Fresh-W ater Invertebrates
S pring  term . C red it th ree  hours. P rerequ is ite : 
212. B io lo g ica l S c iences 361 is recom m ended. 
Lecture: F 10:10. Labora to ries: Both F 2 -4 :2 5  
and S 8 -10 :25 . C. O. Berg.
A  fie ld  and labo ra to ry  s tudy o f the  b ionom ics
o f fre sh -w a te r inve rteb ra tes . In c lud e s : c h a r­
a c te ris tic s  o f fre sh -w a te r hab ita ts , id e n tifica tio n  
o f insects  and o the r inve rteb ra tes, life  cyc les, 
and cons id e ra tio n  o f the  e co lo g ica l re la tio n sh ip s  
am ong o rga n ism s in va rious  a qu a tic  b io topes.
577 B iological Control Fall te rm . C red it 
th ree  hours. P re requ is ite : 212, B io lo g ica l 
S c iences 361 and consen t o f ins truc to r. 
Lectures, T Th 9:05. Labora tory, 2 -4 :2 5 .
M. J. Tauber.
Theory and m ethod o f b io lo g ica l co n tro l of 
a rth ropod  pests and weeds.
595 Environmental B iology Fall and sp ring  
term s. C red it one o r tw o hours. P re requ is ite : 
p erm iss ion  to  reg is te r. T im e to  be a rranged.
D. P im ente l.
E nvironm enta l p o llu tio n  and how  po llu ta n ts  
a ffec t man and the  life  system  as a w ho le . 
E m phasis  w ill a lso  be g iven  to  the  a p p lica tio n  
o f e co lo g ica l p rin c ip le s  and system s m anage­
m ent as a m eans o f res to ring  the  q u a lity  o f our 
environm ent.
660 Insect Ecology Field Course Spring  
term . C red it tw o hours. P re requ is ite : courses in 
e co logy, en tom ology, and taxonom y. C onsent 
o f ins truc to r is requ ired . W  7:30 p.m. The class 
w ill be away from  cam pus du rin g  the  sp ring  
recess and the  fo llo w in g  week. R. B. Root.
A fie ld  course  s tress ing  the  m ethods fo r s tudy 
o f insec t popu la tio n s  and com m un ities . The 
c lass  w ill engage  in a co o rd in a ted  set o f 
p ro je c ts  at the  A rch b o ld  Fie ld S ta tion  and 
Everg lades N ationa l Park in F lorida.
[662 Insect Behavior Sem inar S pring  term . 
C red it one hour. P re requ is ites : 212 and 
B io lo g ica l S c iences 320 o r equ iva len t. T  3:35.
G. C. E ickw ort and M. J. Tauber. N ot o ffe red  in 
1974-75.]
Insect Physiology, Biochemistry, 
and Insecticidal Chemistry
583 Insect Physiology Lectures S pring  term . 
C red it th ree  hours. Open to  sen io rs  in  en to ­
m o logy and g radua te  s tudents. No p re re q u is ite  
but courses in b iochem is try , phys ics , and 
an im a l p hys io log y  are recom m ended . M W F 
9:05. R. L. Patton.
An in trod u c to ry  course  in the  p hys io log y  of 
insects. P rim arily  fo r  g radua te  s tuden ts  in 
en tom ology, o r p hys io log y  m ajors.
584 Insect Physiology Laboratory Spring  
term . C red it tw o hours. Labora to ries , M W 
2 -4 :2 5 . R. L. Patton.
A labo ra to ry  course  to  accom pany  Insect 
P hys io logy Lectures. S hould  be taken in co n ­
jun c tio n  w ith  Insect P hys io logy Lectures.
587 Insect Biochem istry Fall term . C red it 
tw o  hours. C onsent o f ins truc to r is requ ired . 
T im e to  be a rranged. R. G. Y oung.
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590 Insect Toxicology and Insecticidal 
Chemistry. S pring  term . C red it fo u r hours. 
O ffered in a lte rna te  years. P re requ is ites: genera l 
chem is try  and o rga n ic  chem is try . U ndergraduate  
s tudents by perm iss ion . Lectures, M W F 8. 
Laboratory, day to  be a rranged, 1 :25 -4 :25 .
C. F. W ilk inson.
The chem is try  o f inse c tic id es  and th e ir m e­
tabo lism  and m ode of ac tion  in insects and 
m am m als.
Research or Special Topics
Fall and sp ring  term s. C red it to  be arranged. 
P re requ is ite : p erm iss ion  to  reg is te r. U nde r­
g raduates m ust a ttach  to  th e ir  p rereg is tra tion  
m ateria l, w ritten  perm iss ion  from  the  staff 
m em ber w ho w ill superv ise  the  w ork  and 
assign  the  grade.
408 Undergraduate Research E ntom ology 
facu lty .
418 Special Topics for Undergraduates
E ntom ology facu lty .
507 Special Topics for Graduate Students
E ntom ology facu lty .
508 Graduate Research E ntom ology facu lty .
509 Teaching Entomology E ntom ology 
facu lty . C red it is g iven fo r teach ing  or 
extension  tra in ing .
Seminar
Jugatae. Fall and sp ring  term s. M 4 -5 .
A sem inar is conducted  by Jugatae, the 
en tom ology c lu b  of C orne ll U niversity, to  d iscuss  
to p ics  of in te res t to  its m em bers and guests.
Floriculture and Ornamental 
Horticulture
General Courses
General Horticulture (Vegetab le Crops 103)
Introduction to Landscape Design (Landscape  
Architecture 102)
100 Introductory Floriculture and Ornam ental 
Horticulture Fall term . C red it th ree  hours.
S-U g rades o p tiona l fo r s tudents  not sp e c ia l­
iz ing  in flo ricu ltu re . Lecture: T Th 10:10. 
Laboratory, T  2 -4 :2 5 . J. W. Boodley.
An in trod u c tio n  to the  o pp o rtu n itie s  and scope 
of the  fie ld  and the  D epartm en t o f F lo ricu ltu re  
and O rnam enta l H orticu ltu re  at C orne ll. A 
ra tiona le  fo r in fo rm ation  tha t w ill be o b ta ined  in 
subsequent courses taken in the D epartm ent 
and the  C o llege  to  deve lop  student aw areness of 
the  v ita l im pact o rnam enta l h o rticu ltu re  in its
b roadest sense has on everyday life . A  requ ired  
fie ld  tr ip  to  v is it va rious com m erc ia l en te rprises  
is m ade and costs  app ro x im ate ly  $15 p lus 
room  and m eals.
105 Principles of Flower Arrangem ent Fall 
o r sp ring  term . C red it tw o hours. E n ro llm en t 
lim ited  to  tw en ty -fou r s tudents  fo r each 
labora to ry  section . Fall te rm . Lecture, Th 9:05. 
Labora tory, T W or Th 2 -4 :2 5 . R. T. Fox. S pring  
term . Lectu re -labo ra to ry  T W or Th 1 :25 -4 :25 .
C. C. F ischer.
A  s tudy of the  care  and han d lin g  o f flow ers, 
the  fac to rs  a ffec ting  keep ing  qua lity , and the 
des ign  p rin c ip le s  invo lved in the  use of flow e rs  
and re la ted  decora tive  m ateria ls .
401 -402  Physiology of Horticultural Plants.
Fall and sp ring  term s. P re requ is ite : B io lo g ica l 
S c iences 242 or 340 or p e rm iss ion  o f the  
ins truc to r. Fall te rm : c re d it th ree  hours; lecture , 
T Th 8. Labora tory, Th 1 :25 -4 :25 . H. B. Tukey, Jr. 
S p ring  term : c re d it fo u r hours; lecture , M W F 
8. Labora tory, M 2 -4 :2 5 . P. L. S teponkus.
401, fa ll term . A p p lica tio n  of p hys io log y  to 
ge rm ina tion  of seeds, roo ting  of cu ttings , 
m an ipu la tion  of bu lbs, and p ropaga tion  o f p lan ts 
by bud d ing  and g ra fting , s tress ing  basic  
m echan ism s conce rn ing  in itia tio n  and d e ve lo p ­
m ent o f roots and shoots. 402, sp rin g  term .
A s tudy of the  phys io logy  o f g row th  and 
deve lopm en t of h o rticu ltu ra l p lan ts  in response 
to th e ir env ironm ent.
Plant Materials
210 Taxonom y of Cultivated Plants Fall 
term . C red it fo u r hours. In tended  p rim a rily  fo r 
depa rtm en ta l m ajors. P re requ is ite : B io lo g ica l 
S c iences 105 -106  or its equ iva len t. Lecture,
M W 10:10. Labora tory, M W 1 :25-4 :25 .
J. W. Ingram , Jr.
A s tudy of the k inds  of cu lt iva te d  fe rns and 
seed p lan ts  and th e ir c la ss ifica tio n  in to  fa m ilie s  
and genera . Em phasis  is p laced  on m ethods 
o f ide n tifica tion , and p repa ra tion  and use of 
the  ana ly tica l keys, the  d is tin g u is h in g  c h a r­
a c te ris tics  o f the  fa m ilie s  conce rned , and th e ir 
im po rtance  in o rnam enta l ho rticu ltu re .
213 W oody-Plant M aterials S pring  term . 
C red it fo u r hours. P re requ is ite : 210 o r p e r­
m iss ion  to  reg is te r. Lectures, T  Th 9:05. Lab­
o rato ry, T and W or F 2 -4 :2 5 . R. G. Mower.
A  s tudy of the  trees, sh rubs, and v ines  used 
in landscape  p lan ting . E m phasis  is p laced  on 
th e ir ide n tifica tio n  and va lues fo r use as lan d ­
scape m ateria l. The c lass  v is its  R ochester parks 
and gardens. Cost: $5 p lus one meal.
312 Herbaceous Plant M aterials Fall term . 
C red it th ree  hours. P re requ is ite : cou rse  210 
o r p erm iss ion  to  reg is te r. Lecture, T Th 10:10. 
Labora tory, T 2 -4 :2 5 . R. G. Mower.
A  study of the  ornam enta l he rbaceous p lan ts
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used in landscape  and garden  p lan tings. Em­
phasis  is p laced  on the  id e n tifica tion , use, 
and cu ltu re  of bu lbs, annua ls, and perenn ia ls .
313 W oody-Plant M aterials Advanced Course
Fall term . C red it two hours. L im it th ir ty  s tudents. 
P re requ is ite : 213. F 1 :25 -4 :25 . R. G. Mower.
The im po rtan t g roups o f landscape  m ateria ls  
and the  lite ra tu re  of the  sub jec t. A know ledge 
o f the  o rd in a ry  w oody p lan ts fo r landscape  use 
in the  N ortheast is p resum ed. E m phasis is on 
lesser-know n northern  p lan ts and upon p lan t 
g roups  bas ic  in landscape  des ign  in o the r 
reg ions of the United States. O p p o rtu n itie s  fo r 
p rac tice  in the  de te rm ina tion  of unknow ns and 
in the  use of the  lite ra tu re  are p rov ided. A tr ip  is 
taken to  W ash ing ton, D.C., and v ic in ity . C ost $15 
p lus  room  and meals.
Nursery Management
314 Turfgrass M anagem ent S pring  term . 
C red it two hours. P re requ is ite : A gronom y 200 
o r perm iss ion  to  reg is te r. Lecture, Th 11:15. 
Laboratory, Th 2 -4 :2 5 . J. Kaufm ann.
The p rin c ip le s , p rac tices , and m ate ria ls  fo r 
the  co ns tru c tion  and m ain tenance  of lawn, sports, 
and u tility  tu rfg rass  areas.
317 Nursery Crop Production and M ainte­
nance. Fall term . C red it fo u r hours. Pre­
requ is ite : 401. Lectures, M W F 9. Laboratory,
M 2 -4 :2 5 . G. L. Good.
The p rob lem s of com m erc ia l p ropagation  and 
g row ing  of nursery p lan ts  to  m arketab le  
stage. D igg ing , sto rage, and packag ing  of 
nursery s tock are inc lu d ed . C ons idera tion  is 
g iven to  the  p lan ting  and cu ltu re  of landscape  
p lan ts. Some aspects  o f garden  cente r m an­
agem ent are s tressed. F ie ld p rob lem s and 
observa tiona l tr ip s  are inc luded  in labora to ry 
w ork. F ie ld tr ip s  cost $15 p lus room  and meals.
318 Advanced Turfgrass M anagem ent Fall 
term . C red it tw o hours. P re requ is ite : 314 or 
the  equ iva len t. Lecture, M 10:10. Laboratory,
M 2 -4 :2 5 . J. Kaufm ann.
A co n tin u a tion  of course  314, w ith  em phas is  on 
the  a pp lica tio n  of bas ic  p rin c ip le s  to  p rob lem s 
o f such la rge -sca le  ope ra tions  as landscape  
m a in tenance  and the  execu tion  and m a in tenance 
o f g o lf courses, a th le tic  fie lds , industria l 
g rounds, and nursery sod p roduction . A  weekend 
inspection  tr ip  is taken to experim enta l test 
p lo ts  and spec ia l tu rf areas. C ost $10 p lus 
room  and m eals.
Commercial Floriculture
325 Flower-Store M anagem ent Fall term . 
C red it th ree  hours. P re requ is ite : 105 and per­
m iss ion  to reg iste r. Lectures and two 
hours to  be a rranged. Labora tory, F 2 -4 :25 .
R. T. Fox.
Lectures devoted to  flow e r-shop  m anagem ent,
business m ethods, m e rchand is ing , and m arket­
ing of flo r ic u ltu ra l com m od ities . Labo ra to ries  to  
inc lu d e  the  a p p lica tio n  of su b je c t m atte r and 
the  p rin c ip le s  o f co m m erc ia l flo ra l a rrangem ent 
and des ign . R equ ired  fie ld  tr ip s  m ade to  flow er 
show s and to  w ho lesa le  and re ta il flo r is t 
e s tab lishm en ts . Cost: $15 p lus room  and m eals.
[424 Florist Crop Production S pring  term . 
C red it fo u r hours. P re requ is ite : 401 -402  (m ay be 
taken concu rren tly ) o r p erm iss ion  of the  
ins truc to r. O ffered in a lte rna te  years. Lectures, 
M W F 9:05. Labora tory, M 2 -4 :2 5 . J. G. Seeley. 
N ot o ffe red  in 1974-75.
The com m erc ia l p rod u c tio n  of flo r is t crops. 
E m phasis  is on cu ltu re  of p lan ts  as in fluenced  
by g reenhouse  env ironm ent. F ie ld tr ip s  are 
m ade to  com m erc ia l g reenhouses. C ost $15 
p lus room  and m eals.]
425 Greenhouse Production M anagem ent
S pring  term . C red it th ree  hours. O ffered in 
a lte rna te  years. P re requ is ite : an e lem enta ry  
course  in h o rticu ltu re  or equ iva len t. Lectures,
M W 9:05. Laboratory, W 2 -4 :2 5 . R. W. Langhans. 
In tended to  p rov ide  the  la test in fo rm ation  
re la tive  to  e ffic ie n t ope ra tion  and adm in is tra tion  
of a co m m erc ia l g reenhouse  range outs ide  
the  sphere  o f ac tua l p rod u c tio n  m ethods fo r 
s p e c ific  crops. C ons ide ra tion  is g iven  to  the 
indus try  and cente rs o f p rod u c tio n  and co m p e ti­
tion , loca tion  o f the  g reenhouse  range, types 
o f s truc tu res , hea ting  and ve n tila tio n , p lan t 
conta ine rs , so ils  and fe rtilize rs , p ho tope riod  
co n tro l, and harvesting  and postharvest 
hand ling  of flo r ic u ltu re  crops. F ie ld  tr ip s  w ill be 
taken. C ost $15 p lus room  and m eals.
Department Seminars
450 Special Topics in Floriculture and 
Ornam ental Horticulture Fall and sp ring  term s. 
H ours and c re d it to  be a rranged. W ritten  per­
m iss ion  o f s ta ff m em ber is requ ired  to  reg iste r. 
P rim arily  fo r upp e rc lass  and g radua te  students. 
R. G. Mower.
T o p ica l su b je c ts  in p lan t m ateria ls. In d e ­
p endent and g rou p  s tudy of im po rta n t g roups 
o f p lan t m a te ria ls  and of s itu a tio n s  tha t a ffect 
th e ir successfu l use in p lan ting  program s. The 
to p ics  w ill be announced  each year in the 
s upp lem en ta ry  announcem ent.
550 Special Problem s in Floriculture and 
Ornam ental H orticulture Fall o r sp ring  term . 
C red it one o r m ore hours. S-U grades o p ­
tiona l. P re requ is ite : adequate  tra in in g  fo r the  
w ork. U nderg raduates  m ust a ttach  to  th e ir p re­
reg is tra tion  m ateria l w ritten  p erm iss ion  from  the 
sta ff m em ber w ho  w ill superv ise  the  w ork  and 
ass ign  the  g rade. J. W. B ood ley  and staff. 
S pec ia l w ork  on p rob lem s under investiga tion  
by the  depa rtm en t o r o f spec ia l in te res t to  the 
s tudent, p rov ided  adequate  fa c ilit ie s  are a va il­
able . S tudents m ust sa tis fy  the  sta ff m em ber
61 Floriculture and Ornamental Horticulture
under w hom  the  w ork  is to be taken tha t th e ir 
p repara tion  w arran ts  th e ir ch o ice  of p rob lem s.
600 Seminar. Fall and sp ring  term s. S-U 
grades only. For depa rtm en ta l sta ff and g raduate  
students. Th 12:20.
109-110  Drawing for Landscape Students. 
111 Freehand Drawing  
211 Freehand Drawing and Illustration  
214 W ater Color Illustration  
316 Advanced Drawing
417 Scientific Illustration
Freehand Drawing and Illustration
109-110  Drawing for Landscape Students
C red it th ree  hours a term . C red it may not be 
received fo r both course  109 and 111. S-U 
grades optiona l fo r g radua te  s tudents  only. Fall 
term  is p re requ is ite  to  sp ring  term . The course  
is restric ted  to  depa rtm en t m ajors. O thers 
adm itted  w ith  the  perm iss ion  of the  ins truc to r 
on a space ava ila b le  basis. P re reg is tra tion  is 
perm itted  fo r depa rtm en t m ajors only. Fall term , 
M W 1 :25 -4:25 . S pring  term , T Th 1 :25 -4:25 .
A. E llio t and R. J. Lam bert.
109, fa ll term , em phasizes the deve lopm en t of 
a g rap h ic  language  and an approach  to  fre e ­
hand perspective  ske tch ing . 110, sp ring  term , 
inc ludes  p rac tice  in perspective  cons truc tion  
from  p lans and e leva tions, rendering  techn iques, 
and basic  des ign  p rinc ip les . S ke tchbook a ss ign ­
ments, to be done o u ts ide  class, are given 
th ro u gh o u t the  years.
111 Freehand Drawing Fall o r sp ring  term . 
C red it th ree  hours. C red it may not be received 
fo r both 109 and 111. P re requ is ite : perm iss ion  
o f ins truc to r to reg is te r. S-U grades op tiona l 
fo r g radua te  s tudents on ly . Fall term  schedu le : 
M W F  9:05 to  11:15; lec ture  M 9:05. S pring  term  
schedu le : s ix hours to ta l m ust be schedu led  
in e ithe r tw o- o r th re e -h o u r un its  between 
9:05 and 12:05 M T W Th F or T 2 -4 :2 5 . These 
hours m ust inc lu d e  lec ture  T or W 10:10.
A. E llio t and R. J. Lam bert.
The ob jec tive  is to  deve lop  a ccuracy o f observa ­
tion  and sk ill in de lin ea tio n . P ractice  is g iven 
in ou tdoo r ske tch ing  and in the  d raw ing  of 
s t ill- life  se t-ups, in te rio r scenes, and hum an 
figures. The p rin c ip le s  o f freehand  perspective  
are taugh t and app lied . The course  is designed  
to  a id  those w ho p lan to w ork in nature study, 
b io lo g ica l sc iences, and hum an ecology. 
Ske tchbook ass ignm ents  to  be done outs ide  
c lass are g iven th ro u gh o u t the  year.
211 Freehand Drawing and Illustration Fall 
term . C red it two hours. S-U g rades o p tiona l
fo r g radua te  s tudents on ly . P re requ is ite : D raw ing 
111 or the  equ iva len t. S ix hours of tim e  are 
to  be spen t in the  d raw ing  room , p re fe rab ly  in 
tw o -ho u r units. These hours shou ld  be sch ed ­
u led between 9:05 and 12:05 M T W Th F.
R. J. Lam bert.
From o b je c t d raw ing  at the  b eg inn ing  o f the  
course , the student p rog resses to  the  o rga n iza ­
tion  of a com ple te  illu s tra tion . The su b je c t 
m atte r is derived  la rge ly  from  qu ick , o n -th e -sp o t 
ske tches. C om pos ition , perspective  re la tio n ­
sh ips , and ways o f rendering  are a ll cons ide red . 
The w ork  is p lanned p rim a rily  to he lp  s tudents 
w ho  expect to  use th e ir ske tch ing  a b ility  in 
landscape  work, in te rio r d eco ra ting , o r the 
illu s tra tin g  of th e ir own papers, b u lle tins , and 
books.
214 W ater Color Illustration. S pring  term . 
C red it two hours. P re requ is ite : 111 o r the  e qu iva ­
lent. S-U grades o p tiona l fo r g radua te  s tudents 
only. S ix hours of p rac tice  m ust be schedu led , 
p re fe rab ly  in two hour units, between 9:05 and 
12:05 M T W Th F. R. J. Lam bert.
The student learns to  m ix co lo rs , lay w ashes, 
and p lan  the  va lues of h is co m po s itio n  before 
he tr ie s  illu s tra tion  in co lo r.
316 Advanced Drawing Fall o r sp rin g  term . 
C red it tw o hours. S-U g rades op tio n a l. Three 
hours o f p rac tice  requ ired  fo r each hour of 
cred it. P re requ is ite : 110, 312, o r the  equ iva len t. 
T im e to  be a rranged. A. E llio t and R. J. Lam bert. 
For s tudents  w ho  w ish to  a tta in  p ro fic ie n cy  in 
som e p a rticu la r type of illu s tra tion  o r techn ique .
417 Scientific Illustration Fall term . C red it 
two hours. S-U g rades o p tio n a l. P re requ is ite :
211 or perm iss ion  o f the  ins truc to r. S ix hours 
of p rac tice  to  be schedu led , p re fe rab ly  in 
tw o -ho u r units, between 9:05 and 12:05 M T W  
Th. A. E llio t.
A survey o f m ethods o f illu s tra tion . T ra in ing  in 
tech n iq u es  of accura te  represen ta tion  in m edia  
su itab le  fo r rep roduc tion  processes, inc lu d in g  
pen and ink, sc ra tchboa rd , wash, and m ixed
media.
102 Introduction to Landscape Architecture.
231 Landscape A rchitectural Design I
232 Landscape Architectural Design II
242 Residential Landscape Design
332 Landscape A rchitectural Design III
333 Landscape Architectural Design IV
434 Landscape A rchitectural Design V
435 Landscape Architectural Design VI
437-438  Landscape A rchitectural Theory
62 Food Science
341 -342  Site Construction. 
451 Professional Practice.
555 Special Problem s in Landscape A rchi­
tecture.
Food Science
100 Introductory Food S cience Fall term . 
C red it th ree  hours. M W F  10:10. N. N. Potter.
A  survey course  in tended  to  expose the  s tu ­
den t to  the  broad fie ld  o f food sc ien ce  and 
techno logy , its scope, p rin c ip le s , and p ractices. 
Lectures w ill dea l w ith  the  co ns titu en t p ro p ­
e rties  of foods, m e thods o f food p reserva tion, 
the  m ajo r food groups, in c lu d in g  th e ir hand ling  
and p rocess ing , and cu rren t p rob lem s such as 
chem ica l add itives  and w orld  feed ing  needs. 
T h roughou t the  course  the  in te rre la tion sh ip s  
between san ita tion , p rocess ing  n u trition , and 
food  q ua lity  w ill be stressed.
150 Food Facts and Fads (S-U op tiona l). 
S p ring  term . C red it tw o hours. Evening lectures, 
M 7:30. D iscuss ion  pe riods (one hour) to  be 
a rranged. W. F. S hipe, staff, and inv ited  speakers. 
A  series of p u b lic  lectures d ea ling  w ith  cu rren t 
to p ic s  re la ting  to  foods. A ttem pts  w ill be m ade 
to  d isp e l m isconcep tions  abou t food  p roperties 
and the  fac to rs  a ffecting  them . Lectures are 
open to  s tudents and the  pub lic . S tudents tak ing  
the  course  fo r c re d it w ill p a rtic ip a te  in w eekly  
d iscu ss io ns  d ea ling  w ith  the  lec ture  m ateria l 
and ass igned read ings.
210 Food Analysis. S pring  term . C red it th ree  
hours. P re requ is ite : C hem is try  104 o r 108. 
Lecture, W F 12:20. Labora tory, F 1 :25 -4:25 .
J. W. Sherbon and assistants.
D esigned to acqu a in t the  s tu d e n t w ith  a va rie ty  
o f chem ica l and b ac te rio log ica l tests  used by 
food analysts. E m phasis is p laced  on good 
a na ly tica l techn iques.
[211 M ilk and Frozen Desserts Fall term . 
C red it two hours. G iven in a lte rna te  years. 
Lecture W 12:20. Labora tory W  1:25. S tocking  
119. W. K. Jo rdan  and R. R. Za ll. N ot o ffered 
in 1974-75.
D eals w ith  the  p rin c ip le s  and p rac tice s  of 
p rocessing  flu id  m ilk  p roducts  and frozen des­
serts. The chem ica l, m ic ro b io lo g ica l and 
te ch n o lo g ica l aspects  o f p rocessing  these da iry  
p roducts  w ill be cons ide red . F ie ld tr ip s  to 
p rocessing  p lan ts w ill supp lem en t the  lectures 
and labo ra to ry  w ork.]
300 Physical Chemistry of Foods I Fall term . 
C red it th ree  hours. Lecture M W F  11:15.
J. W. Sherbon.
The a p p lica tio n  of phys ico ch em ica l p rin c ip le s  
to the  unde rs tand ing  o f com p lex  behav ior of 
food  system s and b io lo g ic a l m ateria ls . S tudy of 
the  p rin c ip le s  invo lved in the  behavior of
em u ls ions  and c o llo id a l suspensions. The p ro p ­
e rties  o f so lu tions , reac tion  rates, e le c tro ly tic  
d isso c ia tion s , hydrogen  ion concen tra tion , 
o x ida tion  reduc tion  po tentia l, pho tochem is try , 
and in trod u c tio n  to  energy  re la tio n sh ip s .
301 Nutritional Aspects of Raw and Processed  
Foods. S pring  te rm . C red it th ree  hours. 
M W F  9:05. P re requ is ite : Hum an N u trition  and 
Food 115 recom m ended . D. C. G raham .
Those p rin c ip le s  th a t re la te  p rocess ing  p ro ­
cedu res  to  the  nu trit io n a l va lue  of foods are 
dea lt w ith .
302 In troduction to Food Engineering Fall 
term . C red it fo u r hours. P re requ is ites: 100 and 
a course  in physics. Lectures, M W F 10:10. 
Labora tory, M 1 :25 -4 :25 . W. K. Jordan. 
E ng ineering  aspects  o f d a iry  and food  p lan t 
opera tions.
303 Introduction to Food Packaging S pring  
term . C red it th ree  hours. T Th 10:10-12 :05 .
T. W. Downes.
A  d iscu ss io n  of the  tech n iq u es  em ployed  in 
package  des ign . T op ics  w ill inc lu d e  p roduct 
requ irem ents , m ateria l se lec tion , package form , 
m arketing  co ns id e ra tio n , bas ic  econom ics  and 
legal cons ide ra tions .
304 Sanitary Principles, Toxicology, and 
Public Health. Fall term . C red it th ree  hours. 
O ffered in a lte rna te  years. P re requ is ite : Food 
S c ience  100. Lectures, T Th 12:20. Labora tory, 
T  1 :25 -4 :25 . R. R. Za ll.
B io lo g ica l and ch em ica l con tro l o f food  co n ­
tam ina tion  and p rocess ing . U.S. P ub lic  Health 
Service, USDA, FDA, and o the r requ irem ents  
fo r  p roduc tion , p ro tec tion , and p rocess ing  of 
foods. Q ua lity  assurance  in foods.
400 Undergraduate Research in Food Science.
Fall o r sp ring  term . C red it tw o hours. Except 
fo r s tudents en ro lle d  in the  H onors Program , 
c re d it w ill be lim ited  to  fo u r hours. S tudents 
m ust a ttach  to  th e ir  p re reg is tra tion  m ateria l 
w ritten  p erm iss ion  from  the  sta ff m em ber w ho 
w ill superv ise  the  w ork  and ass ign  the  grade. 
Staff.
[401 (402) Concepts of Product Developm ent
S pring  term . C red it two hours. S-U o p tiona l. 
O ffered in a lte rna te  years. P re requ is ite : F.S. 100 
o r equ iva len t. M W 10:10. N ot o ffe red  1974-75.
L. F. Hood.
A  d iscu ss io n  o f the  sequence  o f events involved 
in the  deve lopm en t and m arketing  of food 
p roducts . T o p ics  w ill inc lu d e  packag ing  and 
labe ling , food add itive  and ing re d ie n t re g u la ­
tions, taste pane ls, m arket tes ting , m arket 
research  and patents.]
[402 (402A) Product Developm ent Laboratory
S pring  term . C red it tw o hours. S-U o p tiona l. 
O ffered in a lte rna te  years. W F 1 :25 -4 :25 . L. F. 
Hood and ass is tan ts. N ot o ffe red  1974-75.
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A labora to ry  to  be taken co ncu rre n tly  w ith  F.S. 
401. E m phasis w ill be on g a in ing  p rac tica l 
experience  in the  deve lopm en t of new foods.]
[403 International Food S cience and D evel­
opment. Fall term . C red it th ree  hours. O ffered 
in a lte rna te  years. M W 1 :25-4 :25 . F. V. 
Kosikow ski. Not o ffe red  1974-75.
An exp lo ra tion  of the  e lem ents and ch a ra c te r­
is tics  o f in te rna tiona l food sc ience  and a study 
of the deve lopm ent, p rocessing , and m arketing  
of s tap le  and e xo tic  foods th ro u gh o u t the 
w orld . A tten tion  w ill be g iven  to  expand ing  
prote in  resources fo r man in c r itic a l areas. 
In te rna tiona l aspects o f p o llu tion  and p ub lic  
hea lth  re la ted to  food are cons ide red . S pecia l 
atten tion  is g iven to  the  o rgan iza tion , opera tions, 
re la tionsh ips , and co n tr ib u tio ns  o f UN te ch n ica l 
agencies, FAO, UNICEF, WHO, and gove rn ­
m ental and nongovernm enta l o rgan iza tions  in 
the fie ld .]
[404 Food Processing I— Drying, Freezing, 
Heat Preservation. Spring  term . C red it three 
hours. O ffered in a lte rna te  years. Lectures,
T Th 11:15. Labora to ry T 1 :25 -4 :25 . N. N. Potter. 
Not o ffered 1974-75.
Deals w ith  the  p rin c ip le s  and p rac tices  of 
d ry ing , freezing , cann ing , and o the r heat tre a t­
ments app lied  to foods. C urren t p rocessing  
m ethods w ill be cons ide red  as re la ted  to  the 
chem istry , m ic rob io lo g y , and te ch n o lo gy  of the 
ing red ien ts  and fina l p roducts .]
405 Food Processing II— Concentrating, 
Separating, M ixing Spring  term . C red it th ree  
hours. O ffered in a lte rna te  years. Lectures,
T Th 10:10. Laboratory, T 1 :25 -4 :25 . W. K. 
Jordan and R. R. Za ll.
Deals w ith  the  p rin c ip le s  and p rac tices  of 
evapora tion , reverse osm osis, hom ogen iza tion , 
size reduction  and o the r un it ope ra tions  im ­
portan t to  the  food industry .
[406 Food Processing I I I— Fermentations
Fall term . C red it fo u r hours. O ffered in a lterna te  
years. P re requ is ite : a beg inn ing  course  in 
b io logy, m ic rob io lo g y , o r b io ch e m is try  is recom ­
m ended. Lectures (d iscuss ions  and d em on­
s tra tions), T Th 11:15-4 :25 . F. V. Kosikow ski 
and R. A. Ledford. Not o ffe red  1974-75. 
P rinc ip les  and processes lead ing  to  im po rtan t 
foods such as fe rm ented m ilks, yogurt, cheese, 
w ines, and beers. C ons idera tion  is a lso g iven 
to  o the r fe rm enta tions resu lting  in foods from  
p lant, anim al and enzym e sources. P ractices 
des igned  to  a cqu a in t s tudents  w ith  fe rm en ta ­
tion  and eno logy p rin c ip le s  and w ith  the  phys ica l 
and sensory q u a litie s  o f the  above foods are 
ca rried  out by dem onstra tion  and th rough  
fie ld  trips .]
407 Food Processing IV — Fats and Oils Fall 
term . C red it th ree  hours. O ffered in a lte rna te  
years. Open to  uppe rc lassm en  and graduate  
students. Lecture dem onstra tions , W F 9:05.
Labora to ry p rac tice , F 1 :25 -4 :25 . J. E. K inse lla . 
The sources, co m po s itio n , and p rope rties  of 
e d ib le  fa ts and o ils  are d iscussed . A ll c lasses 
o f lip id s  are cons ide red , and th e ir e ffects  on 
food qua lity  and sto rage  s ta b ility  are d escribed . 
Factors a ffecting  the  chem ica l and phys ica l 
s ta b ility  o f food  fa ts are enum erated. The 
chem ica l te ch n o lo gy  of em uls ions , shorten ings, 
e d ib le  o ils , m argarine , and butte r is d escribed .
409 (410A) Food Chemistry S pring  term . 
C red it tw o hours. P re requ is ites : O rgan ic  C hem ­
is try  o r B iochem is try . C oncu rren t reg is tra tion  in
410 recom m ended . Lecture, T Th 9:05. W. F. 
Shipe.
D eals w ith  the  e ffect o f chem ica l co m po s itio n  
on the p roperties  o f foods. Specia l a tten tion  
w ill be g iven to  the  fa c to rs  a ffec ting  va ria tion  
in com pos ition  and the  consequen t changes in 
flavor, co lo r, and texture.
410 (410B) Sensory and O bjective Evalua­
tions of Foods. S pring  term . C red it tw o hours. 
P re requ is ite : S ta tis tics . C oncu rren t reg is tra tion  
in 409 recom m ended . Lecture, Th 12:20. 
Labora tory, W or Th 2 -4 :2 5 . W. F. S hipe.
D eals w ith  sensory tech n iq u es  used to  evalua te  
the  flavor, co lo r, and texture  of foods and the  
e ffec t o f these p rope rties  on consum er a c c e p t­
ance. O b jec tive  m ethods fo r m easuring  these 
q u a litie s  w ill be d iscussed  and dem onstra ted .
[411 Food Mycology Fall term . C red it th ree  
hours. G iven in a lte rna te  years. P re requ is ite : 
M ic rob io lo g y  290A, 290B or equ iva len t. M ic ro ­
b io lo gy  394 is recom m ended . M W F 10:10.
D. C. G raham . N ot o ffered 1974-75.
The purpose  is to  a cqu a in t s tudents  w ith  those 
g roups  of fung i th a t are im po rta n t both from  
the  s ta n d po in t o f th e ir b ene fic ia l as w e ll as 
th e ir harm fu l e ffects  in food p roduction , 
p reserva tion, and spo ilage . Further, the in ten t 
is to  g ive the  student som e a pp re c ia tio n  of 
the  use of fung i as food .]
415 Principles of Food Packaging Fall term .
C red it th ree  hours. M W F  9:05. T. W. Downes. 
In tended p rim a rily  fo r sen io rs  and g raduate  
s tudents  in food sc ience  and re la ted  fie lds . The 
basic  p rope rties  of som e packag ing  m ate ria ls  
and system s w ill be d iscussed  and these 
p rin c ip le s  w ill be u tilized  to  d e scrib e  packa g ­
ing system s fo r sp ec ific  a p p lica tio n s  (e.g., 
meats, d a iry  p roducts, fru its  and vegetab les, 
fa ts  and o ils , e tc.). E ng ineering  cons id e ra tio n s  
w ill not be stressed.
501 Protein and Food Enzymes Fall term . 
C red it th ree  hours. O ffered in a lte rna te  years. 
Open to  g radua te  students. M W F  12:20.
The firs t part o f the  course  dea ls  w ith  the 
genera l p rope rties  of p ro te ins : structu re , 
p repara tion , and reactions. The second  part 
d ea ls  w ith  p ro te ins  as part o f food system s, 
occurrence  and co m po s itio n , assoc ia tio ns  and 
s truc tu res , and reactions  to  p rocess ing . The use
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and a pp lica tio n  o f enzym es in the  food ind u s­
try  w ill be d iscussed .
502 Food Lipids. Fall term . C red it th ree  
hours. O ffered in a lte rna te  years. O pen to 
g radua te  s tudents. T Th 8. J. E. K inse lla .
C overs the  d isp o s ition  o f lip id  m a te ria ls  in 
foods and the  m anner in w h ich  lip id s  in fluence  
the  chem ica l and phys ica l a ttr ibu tes  o f va rious 
foods. The e ffects  o f p rod u c tio n  techn iques, 
s to rage, heating , re frige ra tion , and enzym es on 
food  lip id s  are described  and the  chem ica l 
m echan ism s invo lved in ox id a tio n  are e luc ida ted . 
The im po rtance  o f lip id s  in the  fo rm a tion  of 
food flavo rs  is d iscussed .
[503 Food Carbohydrates S pring  term .
C red it tw o hours. O ffered in a lte rna te  years.
Open to  q ua lified  sen io rs  and g radua te  s tu ­
den ts. P re requ is ite : B io lo g ica l S c ience  431 or 
equ iva len t. T Th 10:10. L. F. H ood. N ot o ffered 
1974-75.
A cons ide ra tion  of the  chem is try  o f ca rbohyd ra tes  
in foods inc lu d in g  sugars, s ta rches, pectins, 
gum s, and ce llu lo se . E m phasis w ill be p laced 
on th e ir  o rig in  in raw m ate ria ls  and the  subse­
quen t changes o ccu rrin g  du rin g  p rocessing  
and s to rage.]
504 Chemistry of Dairy Products. Fall term . 
C red it tw o hours. O ffered in a lte rna te  years. 
P re requ is ites : qua lita tive  and quan tita tive  ana l­
ys is  and o rga n ic  chem is try . H ours by a rrange ­
m ent.
A  s tudy of m ilk  co ns tituen ts  and phys ica l p rop ­
e rties. D eals w ith  m ilk  enzym es, lactose, m ilk  
fat, m ilk  p ro te ins, and m ino r constituen ts .
505 Physical Chemistry of Foods II Fall 
term . C red it th ree  hours. Lecture, T Th 10:10— 
12:05. O ffered in a lte rna te  years. J. W. Sherbon. 
The p hys ica l chem ica l p r in c ip le s  o f im po rtan t 
food system s w ith  spec ia l em phasis  on c o llo id s  
and em uls ions. R eaction  k ine tics , th e rm od y­
nam ics, and m o lecu la r in te rac tions  w ill a lso 
be cons ide red .
506 Instrum ental M ethods S pring  term . 
C red it five  hours. P re requ is ite : p erm iss ion  of 
the  ins truc to r. Lecture, M W F 8. Laboratory,
M or T 1 :25 -4 :55 . J. W. Sherbon.
Deals w ith  instrum enta l m ethods w id e ly  used 
in research  and industry . The m ajo r em phasis  
is on ch rom a tog raphy, spectroscopy, e le c tro ­
phores is , u ltrace n trifu g a tio n , the rm al analysis, 
and the  use o f com puters . The stress w ill be 
on the  p rac tica l use o f the  m ateria l presented.
[507 H igh-Protein Food Technology Fall 
term . C red it tw o hours. O ffered in a lterna te  
years: D esigned fo r g radua te  s tudent m ajors in 
In te rna tiona l Food D eve lopm ent but open to 
o the r q ua lified  s tudents. R ecom m ended: Food 
S c ience  403 o r equ iva len t. W 10:10-12 :05 . O ther 
hours by arrangem ent. F. V. K osikow ski. Not 
o ffe red  1974-75.
The needs, types, p rocess ing  te chn iques , n u tr i­
tio na l q ua lities , and econom ics  o f h ig h -p ro te in  
foods fo r an expand ing  w orld  p op u la tio n  are 
exam ined in d iscu ss io n s  and th rough  ind iv id u a l 
study. B as ic  p ro te in  foods from  cerea ls , pulses, 
o il seeds, m ilk, and m arine  life  w ill be c o n ­
s ide red  a long  w ith  s in g le -c e ll p ro te in  foods 
from  w hey, ce llu lo se , leaves, and petro leum .]
[508 Food Color and Food Pigments Fall 
term . C red it one  hour. Lecture, F 12:20.
O ffered in a lte rna te  years. P rerequ is ite ,
O rgan ic  C hem istry . J. P. Van Buren. N ot o ffe red  
1974-75.
An in trod u c tio n  to  th e o rie s  o f c o lo r  percep tion  
and c o lo r spaces w ill be fo llo w e d  by a survey 
o f ch em ica l and p hys ica l p rope rties  o f the  
m a jo r food  p igm en ts  and th e ir  s ta b ility  du ring  
p rocess ing  and sto rage. C o lo r and p igm en ts  of 
se lec ted  co m m od itie s  w ill be exam ined  in 
d e ta il.]
509 Rheology. S pring  term . C red it one hour. 
Lecture, F 12:20. O ffered in a lte rna te  years.
M. C. Bourne.
The fundam en ta l co nce p ts  of rheo logy as a pp lied  
to  foods w ith  em phas is  on o b je c tive  m ethods 
fo r m easuring  p hys ica l p rope rties  o f foods.
The p rin c ip le s  and p rac tice  invo lved in m easur­
ing tex tu re  of so lid  foods, v isco s ity  o f liq u id  
foods, and co ns is te n cy  of se m iso lid  foods, 
ins trum en ta tion , and co rre la tio ns  between o b je c ­
tive  and sensory m ethods of textu re  m easure­
m ents. E xam ples o f rh eo lo g ica l p rob lem s in 
each m ajo r food g rou p  are d iscussed .
510 Chem ical Toxicology. Fall term . C red it 
one hour. Lecture, F 11:15. O ffered in a lte rna te  
years. G. S. S toew sand.
An in trod u c tio n  to  the  co nce p ts  o f to x ico lo g y  
as re la ted  to  foods: p h y s io lo g ic a lly  a c tive  co m ­
pounds in natural and p rocessed  foods; a n ti­
nu tritive  substances; in ten tio n a l food  add itives; 
po ten tia l contam inants . Safety eva lua tion  and 
re gu la tion  of foods. A ss igned  w rit in g  o r b rie f 
s tudent lec ture  w ill w iden  know ledge  of 
c u rren t research .
[511 V in iculture and Enology. Fall term . 
C red it tw o hours. O ffered in a lte rna te  years. 
P re requ is ite : FS406 or equ iva len t. M 10:10— 
12:15. F. V. K os ikow sk i. N ot o ffe red  1974-75.
A g radua te  s tudent course  in w ine  cu ltu re , 
p rod u c tio n  and taste a pp re c ia tio n . The h is ­
to r ic a l and g eo g ra ph ica l evo lu tion  o f w in e ­
m aking, w ine  c la ss ifica tio n  and q ua lity  and 
te ch n ica l advances w ill be covered th rough  
lectures, d iscu ss io ns , and d em onstra tions .]
512 Cereal Science and Technology. Fall 
term . C red it th ree  hours. P. A. Buck. T Th 
10:10-12:05.
The ce rea ls  are m a nk in d 's  m ost usefu l p lants, 
and have been used fo r  centu ries , ye t new 
com m erc ia l p rod u c ts  a rise  yearly. The sc ience  
and te ch n o lo g y  of cerea l p rod u c ts  w ill be
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s tud ied  as one of the m ost deve loped  a p p lic a ­
tions of the  bas ic  sc iences. S tudents w ill 
evaluate m ethods and ope ra tions  w ith  w h ich  
tra ined  food te ch n o lo g is ts  shou ld  be fam ilia r, 
and w ill perfo rm  som e of these. Som e en tire ly  
new techn iques, experim ents, and appara tus 
w ill be in troduced . F ie ld tr ip s  requ ired.
513 Analysis of Toxicants S pring  term . 
C red it one hour. M 12:20. O ffered in a lte rna te  
years. P re requ is ites: O rgan ic  C hem is try  and 
Q uantita tive  A na lys is . D. J. L isk.
The c lass ifica tio n , m ovem ent, reactions  and 
e ffects of tox ican ts  such as p estic ides  and tox ic  
m eta ls in the  env ironm ent are sum m arized. 
Extraction, iso la tion , and ch rom a to g ra ph ic  
separa tion  of tox ican ts  are d iscussed . A na lys is  
by sp ec ific  d e te c to r gas ch rom atography, 
spectrom e tric , and e le c tro ch e m ica l m ethods are 
em phasized.
599 Preparation for Food Science Teaching
Fall and sp ring  term s. Open to  q ua lified  Food 
S cience g radua te  s tudents  not a lready serving  as 
teach ing  ass is tan ts. D epartm en t head and staff. 
D esigned to g ive g radua te  s tudents  som e 
experience  in te a ch in g  and in the  p repara tion  
of courses. P artic ipan ts  w ill ass is t p ro fessor in 
regu la r Food S cience  courses, inc lu d in g  som e 
actua l teach ing  experience , and w ill be re ­
qu ired  to a ttend a num ber of o rien ta tion  lectures 
on teach ing  techn iques.
600 Sem inar. Fall and sp rin g  term s. C red it 
one hour. S-U fo r g radua te  only. Required of 
a ll food sc ience  g radua te  students.
Advanced M icrobiology 390 
394-395 Food M icrobiology (M icrobiology  
394A and 394B) 
M eat and M eat Products (Anim al Science 290) 
Science and Technology of Meat. Fish and 
Eggs (Anim al Science 490) 
Postharvest Handling and M arketing of Vege­
tables (Vegetable Crops 312)
M arketing (Agricultural Economics 240)
International Agriculture
600 Sem inar: International Agricultural Devel­
opment. Fall and sp ring  term s. No c re d it. Th ird  
and fou rth  W ednesdays o f each m onth, 4 -5 . 
Staff in In te rna tiona l A g ricu ltu re .
P rim arily  fo r g radua te  s tudents in te rested  in 
an in teg ra ted  v iew  o f p rob lem s re la ted  to  in te r­
national a g ricu ltu ra l deve lopm ent. U nde rg radu ­
ates w ith  a spec ia liza tio n  in in te rna tiona l 
a g ricu ltu re  are encouraged  to  attend w itho u t
reg is te ring . The sem ina r w ill focus on d eve lo p ­
ing an unde rs tand ing  o f the  nature and in te r­
re la tedness to a g ricu ltu ra l d eve lopm en t o f the  
so c ia l sc iences, p lan t and an im a l sc iences, foods 
and n u trition , and natura l resources.
601 Philippine Agricultural Developm ent: 
Policy and Adm inistration S pring  term . C red it 
tw o hours. Th 3:35. F. H. G o lay and G. Levine. 
M a jo r aspects of P h ilipp in e  a g ricu ltu ra l d eve l­
opm en t w ill be cons ide red  from  econom ic , 
soc ia l, and te ch n o lo g ica l po in ts  of v iew .
602 Special Studies of Problem s of A gricul­
ture in the Tropics S pring  term . C red it th ree  
hours, E n ro llm en t is lim ited  to g radua te  s tu ­
den ts and uppe rc lassm en  and m ust be a p ­
proved by one o f the  ins truc to rs . P re requ is ite : 
one or m ore courses from  IA lis tin g  o r per­
m iss ion  of ins truc to rs . Lecture  and d iscu ss io n : 
two hours a week, Th 2 :30 -4 :25 . Two w eek 
fie ld -s tu d y  tr ip  du rin g  January to  Puerto R ico 
a n d /o r  o the r Latin A m erican  coun tries . The 
O ffice  of In te rna tiona l A g ricu ltu re  shou ld  be 
consu lted  regard ing  fin an c ia l a rrangem ents.
S taff jn  In te rna tiona l A g ricu ltu re .
O riented  to  p rov ide  advanced underg radua te  
and g radua te  s tudents, w ith  a ca ree r in te rest 
in tro p ica l a g ricu ltu re , an o p p o rtu n ity  to  extend 
th e ir academ ic  s tu d ie s  in the  tro p ic a l a g ricu ltu re  
sc iences to a fie ld  s itua tion , and to  p rom ote  
in te rd is c ip lin a ry  exchange  am ong students.
The s tudy tr ip  w ill be in co lla b o ra tio n  w ith  the  
U n ive rs ity  o f Puerto R ico and ins titu tio n s  in 
o the r coun tries  v is ited . D iscuss ions and a ss ig n ­
m ents du rin g  sp ring  sem este r dea l w ith  
p rob lem s in a g ricu ltu re  and lives tock  p rod u c tio n  
in the  contex t o f soc ia l and e con o m ic  c o n d i­
tions .
Economics of Agricultural G eography (A gri­
cultural Econom ics 150) 
Regional Agricultural Developm ent (Agricul­
tural Econom ics 452) 
Economics of Agricultural Developm ent (A gri­
cultural Economics 464) 
Food. Population, and Em ploym ent (A gricul­
tural Econom ics 660). 
Sem inar on Latin Am erican A gricultural Policy 
(Agricultural Economics 665)
Sem inar on Agricultural Policy (Agricultural 
Econom ics 751).
Sem inar in Agriculture and Econom ic Planning  
M odels (Agricultural Economics 769)
Identification, Appraisal, and Geography of 
Soils (Agronomy 301)
Trop ical M eteorology (Agronomy 331).
66 Landscape Architecture
G eography and Appraisal of Soils of the Tropics  
(Agronomy 401).
Soil C lay M ineralogy (Agronomy 405)
Tropical Agriculture (Agronomy 422)
M anagem ent Systems for Tropical Soils 
(Agronomy 480)
Grasslands and Grassland Research (Agron­
omy 614)
Livestock Production in W arm Clim ates  
(Anim al Science 400)
Forages of the Tropics for Livestock Produc­
tion (Anim al S cience 403).
In tercultural Com m unication (Com m unication  
Arts 501).
Com m unication in the Developing Nations  
(Com m unication Arts 524)
Com parative Mass M edia (Com m unication  
Arts 526)
Designing Extension and Continuing Education  
Programs (Education 524).
Educational Com m unication (Education 525).
Teaching Agricultural and Occupational Edu­
cation (Education 532)
Behavioral Change in In ternational Rural 
M odernization (Education 627)
In ternational Food Science and Developm ent 
(Food Science 403)
High Protein Food Technology (Food Science  
507).
International Natural Resources (Natural 
Resources 511)
International Nutrition Problem s Policy, and 
Programs
See the  A nnouncem ent o f the G raduate  S choo l 
o t N utrition .
Plant Diseases in Tropical Agricultural Devel­
opment (Plant Pathology 655)
Economic Fruits of the World (Pom ology 301)
Subsistence Agriculture in Transition (Rural 
Sociology 157)
Rural Developm ent and Cultural Change (Rural 
Sociology 355)
Social Change in Com munity and Regions  
(Rural Sociology 606)
M acrosociolog ical Description of a Single  
Country (Rural Sociology 715).
M acrostructural Research Methods (Rural 
Sociology 716).
Applications of Sociology to Developm ent 
Programs (Rural Sociology 751)
Peasants, W ater, and Developm ent (Rural 
Sociology 754).
Special Topics in Plant Science Extension 
(Vegetab le  Crops 429)
Research M ethods in Applied Plant S cience  
(Vegetab le  Crops 501)
Landscape A rchitecture
102 Introduction to Landscape A rchitecture.
Fall and sp rin g  te rm s. C red it th ree  hours. 
M W F  9:05. R. L. D welle .
In tro d u c to ry  lec ture  abou t the  des ign  of the 
ex te rio r env ironm ent; the  scope  and p rin c ip le s  
o f landscape  a rch ite c tu re  are g ra p h ic a lly  p re ­
sented w ith  the  in ten tion  o f serv ing  as a basis 
fo r each in d iv id u a l's  p a rtic ip a tio n  in in fluenc ing  
the  p hys ica l d es ign  o rgan iza tion  and aes the tic  
qua lity  o f h is  o r her com m un ity . Open to  non­
m ajors as w e ll as firs t-ye a r Landscape  A rc h i­
tec tu re  m ajors.
231 Landscape A rchitectural Design I— Basic 
Landscape Design Fall term . C red it fo u r hours. 
P re requ is ite : one  course  in freehand  d raw ing . 
Lecture: M 8. S tud ios : M W F 10:10 to  12:35.
P. T resch.
The bas ic  p r in c ip le s  of s ite -de s ig n  and p rob le m ­
so lv ing  te ch n iq u es  are the  focus. An approach  
to  des ign , des ign  e lem en t re la tio n sh ip s , site 
ana lys is , spatia l co m po s itio n , v e h icu la r and 
pedestrian  c ircu la tio n , earth  fo rm , design  
vocabu lary , and g ra p h ics  are d ea lt w ith . Th is 
is the  firs t o f a to ta l o f s ix  des ign  s tud io  
courses requ iring  th ree  a cadem ic  years to  co m ­
plete. Each o f the  s tu d io  courses w h ich  fo llo w  
w ill focus on a p a rticu la r area o f landscape  
a rch ite c tu ra l des ign  em phasis .
232 Landscape Architectural Design I I—  
Project Planning S pring  term . C red it fou r 
hours. P re requ is ite : 231. Lecture: M 8. S tud ios: 
M W F  10:10 to  12:35. P. T resch.
T h is  second course  in the  sequence  co nce n ­
tra tes on the  deve lopm en t o f des ign  and 
g ra p h ic  s k ills  app lied  to  s ite  p lann ing  p ro jec ts  
o f in c re a s in g ly  la rg e r sca le  and com plex ity .
242 Residential Landscape Design. Spring  
te rm . C red it th ree  hours. P re requ is ite : 231. One 
hou r lec ture  and 5 hou rs  of s tudy tim e . S ched ­
u le  to  be a rranged. R. J. Scanne ll.
Deals w ith  the  fo llo w in g : s iting  of a house;
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ind o o r-ou td o o r re la tio n sh ip s ; g rad ing  and layout 
o f walks, drives, en trance  and se rv ice  areas, 
te rraces and decks, poo ls , and o the r s ite  
deve lopm ent areas; fenc ing , w alls , ligh ting , 
paving, and o the r s ite  co ns tru c tion  m ateria ls ; 
and ou tdoo r fu rn ish in g s  and p lan ting  design  
fo r res iden tia l p roperties.
332 Landscape A rchitectural Design I I I—  
R ecreation Design. Fall term . C red it five hours. 
P rerequ is ite : 232. Lecture: M 1. S tud ios: M W F  
2 -5 :2 0 . M. I. A d lem an.
C oncen tra tes on the  des ign  o f recrea tional 
fa c ilitie s  rang ing  in sca le  from  reg iona l and 
m e tropo litan  parks to urban parks and p lay ­
g rounds as w e ll as priva te  and co m m erc ia l 
recrea tiona l fa c ilitie s .
333 Landscape A rchitectural Design IV— The  
Urban Landscape. Spring  term . C red it five 
hours. P rerequ is ite : 232. Lecture: M 1. S tudios: 
M W F  2 -5 :2 0 . P. Tresch.
Design ana lys is  and deve lopm en t of the  urban 
landscape  inc lu d in g  urban form  a lte rna tives 
and percep tua l form  g iv ing  com ponents. Urban 
open space, the  stree tscape, street fu rn itu re , 
and site des ign  w ith in  va rious  land-use  co n ­
cen tra tions  w ill be explo red.
434 Landscape A rchitectural Design V— Land 
Analysis and Environmental Planning Fall 
term . C red it five hours. P re requ is ite : 333. Lec­
ture: W 1. S tud ios: M W F  2 -5 :2 0 . P. Tresch. 
Large sca le  land ana lys is  and p lann ing  u tiliz ing  
m ethods of w ork ing  w ith  env ironm enta l d e te r­
m inants and restra in ts , land su ita b ility  s tud ies, 
v isua l and scen ic  ana lys is , evalua tion  of 
landscape  type  and character, and design  
c rite ria  fo r land use and open space p lann ing
in rural and sem iru ra l areas.
435 Landscape A rchitectural Design V I—  
Housing and Land Developm ent S pring  term . 
C red it five  hours. P re requ is ite : 434. Lecture:
W 1. S tud ios: M W F  2 -5 :2 0 . M. I. A d lem an.
Land design  at the  sca le  o f entire  co m m un ities  
and new tow ns, in c lu d in g  site  se lec tion , land 
a cqu is ition , leg is la tion , p rogram  deve lopm ent, 
s ite  p lann ing , s tag ing , cost analysis, and 
financ ing .
437-438  Landscape A rchitectural Theory
Fall and sp ring  term s. One or both courses may 
be taken. C red it two hours per term . P re requ i­
site: 232. Lecture: W 7 :3 0 -9 :30  p.m. M. I. 
A d lem an.
A read ing  and sem ina r course  exp lo ring  cu rren t 
as w e ll as past lite ra tu re  on des ign  theory 
re la ting  to  landscape  a rch itec tu re .
341-342  Site Construction Fall and spring  
term s. C red it fou r hours a term . P re requ is ite : 
A g ricu ltu ra l E ng ineering  222. Fall term  is p re­
requ is ite  to  sp ring  term . Fall term  lectures 
T Th 10:10. S tud ios: T Th 2 -4 :3 0 . S pring  term
lec tures  M W 8. S tud ios: T Th 8 -10 :30 . M. I. 
Ad lem an.
The te ch n ica l aspects and p rocedu res neces­
sary in the  deve lopm ent o f co ns tru c tion  w ork ing  
d raw ings fo r landscape  a rch ite c tu ra l des ign  
p ro jec ts . The course  dea ls  w ith  g rad ing  and 
earthw ork, layout and ca lcu la tion  of v e h icu la r 
and pedestrian  c ircu la tio n , s ite  cons truc tion  
m ate ria ls , bas ic  s truc tu ra l p rin c ip le s , c o n ­
s tru c tio n  de ta iling , s ite  u tilitie s  and lig h tin g , 
and cos t ana lys is .
451 Professional Practice Fall term . C red it 
two hours. Lecture: T 1. S tud io: T 2 -4 :2 5 . M. I. 
A d lem an.
An extensive  coverage o f m ethods used in the  
pro fess iona l p rac tice  o f landscape  a rch ite c tu re  
toge the r w ith  cu rren t o ffice  procedure .
555 Special Problem s in Landscape A rchi­
tecture. Fall o r sp ring  term . C red it one or 
m ore hours. P re requ is ite : 232 and perm iss ion  
of the  sta ff m em ber w ho  w ill superv ise  the 
w ork. D esign  facu lty .
S pec ia l w ork on Landscape A rch itec tu ra l p rob ­
lem s o f in te res t to  the  student.
M icrobiology
290 (290A) General M icrobiology Lectures
Fall o r sp ring  term . C red it th ree  hours. Pre­
requ is ites : B io lo g ica l S c iences 101-102  and 
C hem is try  104 o r 108. It is recom m ended  tha t
291 be taken concu rren tly . Lectures, M W F  
11:15. Fall term . H. W. Seeley; sp ring  term ,
P. J. Van Dem ark.
A s tudy of the  bas ic  p rin c ip le s  and re la tio n sh ip s  
in the  fie ld  o f m ic rob io logy , w ith  fundam en ta ls  
necessary to fu rthe r w ork  in the  sub jec t. The 
sp ring  term  w ill p rov ide  spec ia l em phas is  on 
the  a p p lica tio n  of m ic rob io lo g y  in hom e eco ­
nom ics  and a gricu ltu re .
291 (290B) General M icrobiology Laboratory
Fall o r sp ring  term . C red it two hours. M W 2 -  
4:25; T Th 8-11 or 2 -4 :2 5 . Fall term , H. W. 
Seeley; sp ring  term , P. J. VanDem ark.
A  s tudy of the  bas ic  p rin c ip le s  and tech n iq u es  
of labo ra to ry  p rac tice  in m ic ro b io lo g y  and 
fundam en ta ls  necessary to  fu rth e r w o rk  in the 
sub ject.
390 Advanced General M icrobiology Lectures
Fall term . C red it th ree  hours. P re requ is ites:
290, 291, and o rga n ic  chem is try . Lectures,
M W F 11:15. E. A. D e lw iche , N. C. D ondero,
H. B. N aylor, P. J. VanDem ark.
A  cons id e ra tio n  of the  m orph o log ica l, taxonom ic, 
cu ltu ra l, and p hys io log ica l ch a ra c te ris tics  of 
im po rtan t g roups  of he te ro trop h ic  m ic ro ­
o rgan ism s. May be taken ind e p en d e n tly  o f 391.
391 Advanced General M icrobiology Labo­
ratory. Fall term . C red it two hours. P re requ i­
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site : co ncu rre n t o r p rev ious e n ro llm e n t in 390; 
E n ro llm en t lim ited . M W 2 -4 :3 0 . E. A. D elw iche , 
N. C. D ondero, H. B. N aylor, P. J. VanDem ark. 
In tended as a labo ra to ry  co m p le m e nt to  390. 
The iso la tion , charac te riza tion , and study of 
cu ltu re s  o f m ic roo rgan ism s represen ta tive  of 
im po rta n t g roups o f hete ro trophs.
393 Applied and Industrial M icrobiology.
Fall term . C red it th ree  hours. P re requ is ite : 290. 
Lectures, T Th 10:10-11 :25 . E. A. D elw iche,
N. C. D ondero  and P. J. VanDem ark.
A  survey o f the  m ic ro b io lo g y  of industria l 
fe rm enta tions, w ater, and w aste  d eco m p o s itio n .
394 (394A) Food M icrobiology Lectures.
S pring  term . C red it tw o hours. P re requ is ite : 290, 
291. Lectures, M W 12:20. H. B. N aylor.
The m ajo r fa m ilie s  o f m ic roo rgan ism s of im ­
portance  in foods are s tud ied  sys tem a tica lly  
w ith  em phas is  on the  ro les p layed by these 
o rgan ism s in food p reserva tion, food  fe rm e n ta ­
tions , and p u b lic  health .
395 (394B) Food M icrobiology Laboratory
S pring  te rm . C red it tw o hours. P re requ is ites : 
290, 291. G raduate  s tudents  m ust have per­
m iss ion  o f the  ins truc to r. Labora to ry M W 2 -4 :2 5 .
H. B. Naylor.
W ork inc lu d es  s tud ies  o f the  phys io log ica l 
ch a ra c te ris tics  of represen ta tive  food m ic ro ­
o rgan ism s, p rac tice  in the  use o f genera l and 
spec ia l m ethods fo r m ic ro b io lo g ic a l testing  and 
con tro l o f food p roducts , and p rac tice  in the  
iso la tion  and chara c te riza tion  o f o rgan ism s of 
im po rtance  in foods.
412 Aquatic M icrobiology. S pring  term . 
C red it th ree  hours. O ffered in a lte rna te  years. 
P re requ is ite : in trod u c to ry  b ac te rio log y  (M ic ro ­
b io lo gy  290, o r S o il S c ience  306). T  Th 2 :3 0 -  
3:45. N. C. D ondero.
A cons id e ra tio n  o f the  re la tion  o f m ic ro ­
organ ism s, e sp e c ia lly  the  bacte ria , to  aqua tic  
environm ents, both  natural and a rtific ia l. The 
m ic ro b io lo g y  o f w aste w aters w ill be inc luded . 
A tten tion  w ill be g iven to  fundam en ta l b io lo g ica l 
co nce p ts  and to  app lied  aspects o f the  o c c u r­
rence  and a c tiv it ie s  o f m icroo rgan ism s in 
water.
490 M icrobial Physiology Lecture Spring  
term . C red it th ree  hours. P re requ is ites: M ic ro ­
b io lo g y  290 and B io. Sci. 431 (o r perm iss ion  
o f ins truc to r). Lectures T Th 9:05. T. L. W eaver. 
The conce rn  is w ith  the  p h ys io log ica l fu n c tio ns  
of m icroo rgan ism s. P a rticu la r cons id e ra tio n  is 
g iven  to  the  d ynam ics  of g row th , the  nu trition  
and the  energy m etabo lism  o f deve lop ing  
cu ltu res , and the  in te ra c tio n s  o f the  phys ica l 
and ch em ica l env ironm ents  w ith  the  grow th 
p rocess. The co m po s itio n  and s truc tu re  of 
m ic rob ia l ce lls , the  m etabo lism  o f c e llu la r 
co nstituen ts , and va rious  m ic rob ia l p rocesses
such as transport, enzym e regu la tion , and 
spo ru la tion  w ill be d iscussed .
491 M icrobial Physiology Laboratory. Spring  
term . C red it th ree  hours. P re requ is ites : M ic ro ­
b io lo gy  291, c o ncu rre n t o r p rev ious en ro llm e n t 
in 490, and pe rm iss ion  o f the  ins truc to r. 
E n ro llm en t lim ite d . T Th 10:10-12 :40 . T. L. 
Weaver.
The labo ra to ry  co m po n e n t o f 490. Se lected  
e xerc ises  to  illu s tra te  the  fundam en ta l po in ts  
d iscu sse d  in lecture . The s tuden t w ill be ex­
posed to  te ch n iq u es  and ins trum en ts  usefu l 
fo r s tudy ing  m ic ro b ia l phys io logy.
492 M icrobial Ecology. S pring  te rm . A lso  
lis ted  as A g ronom y 410. C red it th ree  hours. 
O ffered in a lte rna te  years. P re requ is ite : e lem en­
ta ry  course  in som e face t o f m ic rob io lo g y . 
M W F  10:10. M. A lexander.
An in trod u c tio n  to  the  bas ic  p r in c ip le s  of 
m ic rob ia l eco logy. A tten tio n  is g iven  to  behavior, 
ac tiv ity , and in te rre la tion sh ip s  o f bacte ria , 
fung i, a lgae, and p rotozoa in natura l e co ­
system s.
496 S elected Topics in M icrobial M etabolism
S pring  te rm . C red it tw o hours. S-U grades 
o p tio n a l. P re requ is ites : b eg inn ing  courses in 
genera l m ic rob io lo g y , b iochem is try , and o rga n ic  
chem is try . P rim arily  fo r  uppe rc lassm en  and 
g radua te  s tudents. Lectures, M W 11:15. E. A. 
D elw iche.
S e lected  to p ics  p e rta in ing  to  the  energy  m etab­
o lism , ox ida tive  and fe rm enta tive  a b ilit ie s , and 
b io syn th e tic  ca p a c itie s  o f m icroo rgan ism s. 
W here p oss ib le  and a pp ro p ria te  the  su b je c t 
m atter dea ls  w ith  the  va rious m ic ro b ia l fo rm s 
in a com para tive  sense.
499 Research in M icrobiology. Fall o r sp ring  
term . C red it and hours  to  be a rranged. U nde r­
g radua tes m ust a ttach  to  th e ir  p re re g is tra tion  
m ate ria l, w ritten  pe rm iss ion  from  the  sta ff 
m em ber w ho  w ill supe rv ise  the  w o rk  and assign  
the  g rade. Th is  course  ca nn o t be used to 
fu lf ill the  sp ec ia liza tio n  requ irem ent.
691 G raduate Sem inar in M icrobiology Fall 
and sp ring  te rm s. C red it one hou r each term . 
R equ ired  of a ll g radua te  s tudents  m a jo ring  in 
m ic rob io lo g y . T im e to  be a rranged. Staff.
699 M icrobiology Sem inar. Fall and sp ring  
te rm s. N oncred it. R equ ired  of g radua te  s tudents  
m a jo ring  in m ic ro b io lo g y  and open  to  a ll w ho  
are in terested . T im e to  be a rranged. Staff.
Food M ycology (Food Science 411). 
[Soil M icrobiology (Agronomy 306) ] 
[Soil M icrobiology (Agronomy 307) ] 
Advanced Soil M icrobiology (Agronomy 506).
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M icrobial Genetics, Lectures (B iological 
S cience 485)
M icrobial Genetics, Laboratory (B iological 
Science 486) 
Basic Im m unology Lecture (Veterinary  
M edicine 340) 
Pathogenic M icrobiology (Veterinary M edicine  
341)
[Advanced Im m unology Lecture (Veterinary  
M edicine 941) ]
[Advanced Im m unology Laboratory (Veterinary  
M edicine 942) ]
Advanced Work in Bacteriology, Virology, or 
Immunology, (Veterinary M edic ine 944).
Anim al V irology and Tissue Culture M ethods  
(Veterinary M edicine 945)
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101 Introduction to Natural Resources Fall 
term . C red it one hour. S-U grades. Freshm an 
and transfe r s tudents in the  D epartm en t of 
Natural R esources o r p erm iss ion  o f instructo r. 
M 2 -4 :3 0 . H. B. B rum sted and staff.
An in troduc tion  to  the  fie ld  o f natural resources, 
p a rticu la rly  as re flected  by the  su b je c t areas 
and in terests w ith in  the  D epartm ent. Several 
fie ld  tr ip s  du rin g  c lass  periods and Saturdays.
110 Ecological Basis for Conservation
Spring  term . C red it two hours. Lecture, T Th 
10:10 or 12:20. R. J. M cN eil.
E co log ica l p r in c ip le s  as app lied  to m an's  use 
of h is environm ent, e spe c ia lly  its liv ing  co m ­
ponents. Surviva l s tra teg ies  o f an im a ls  and the
a p p lica tio n  of these concep ts  to  man. Eco­
log ica l success ion , ca rry ing  capac ity , lim itin g  
factors, pop u la tio n  dynam ics , anim al behavior, 
d isease, e ffects  o f p es tic id e s  on liv ing  o rgan ism s 
and system s, o the r contam inants , noise, heat, 
nuc lea r rad ia tion , e x tinc t and endangered  
species, m anagem ent o f p lan ts  and an im a ls  
and the  land, p ressures on natural system s 
caused by te ch n o lo gy  and increas ing  hum an 
p opu la tions , and w ha t to  do  abo u t it.
111 Ecological Basis Discussions. S pring  
term . C red it one hour. C orequ is ite : 110. T im es 
and p laces to  be a rranged. Staff.
T reatm ent o f lec ture  m ateria l from  110 in g rea te r 
dep th  and w ith  va rious  em phas is  d epend ing  
on the  backg round  and in terests  o f the  ins truc ­
to rs  and students.
201 Environm ental Conservation Fall term . 
C red it tw o hours. T Th 10:10 o r 12:20. R. J. 
M cN eil.
Man, natura l resources, and env ironm ent. M an ’s 
use and m isuse o f the  natural com ponen ts  of 
h is  environm ent. C urren t resource  use p rob lem s 
such as a ir and w ater po llu tion , rad ia tion , 
garbage  and waste, and the  p op u la tio n  ex­
p los ion . A  b rie f survey of natural resources 
em phasizes land, water, so il, p lan ts  and an im a ls , 
m inera ls  and energy. R esource-use p o lic ie s  
are re la ted  to  soc ia l p rob lem s, and an a ttem p t 
is m ade to  in troduce  the  concep t o f a co n ­
servation  e th ic.
202 Environmental Conservation Discussions
Fall term . C red it one hour. C orequ is ite : 201. 
T im es to  be a rranged. Staff.
T reatm ent o f lec ture  m ateria l from  201 in 
g rea ter dep th  and w ith  va rious em phas is  de ­
pend ing  on the  b ackg round  and in te res ts  o f 
the  ins truc to rs  and students.
415 Public Relations in Natural Resources  
M anagem ent S pring  term . C red it th ree  hours. 
P re requ is ite : a t least ju n io r s tand ing . O ther than 
N atura l R esources m ajors m ust have consen t 
o f ins truc to r. L im ited  to  th irty -five . Lecture,
M W 9:05. Labora tory, Th 1 :25 -3 :30 . A. D ickson. 
M ethods of a tta in ing  and m a in ta in ing  good 
p u b lic  re la tions  in the  natu ra l resource  m an­
agem ent p ro fess ions th ro u gh  the  use o f e ffective  
com m un ica tion s , the  m edia, and u nd e rs tand ­
ing the  p u b lics  invo lved.
430 Population Dynamics of Fish and W ildlife
S pring  term . C red it tw o hours. P re requ is ite : 
se n io r o r g radua te  s tand ing  in the  D epartm en t 
o f N atura l Resources, o r consen t o f ins truc to r.
T Th 10:10. Staff.
C ha ra c te ris tics  o f fish  and gam e p opu la tions  
and the  ana lys is  o f data  fo r purposes of 
p ro je c tio n . An exam ina tion  of the  processes 
th a t con tro l the  abundance  o f o rgan ism s. Th is 
course  inc lu d es  a cons id e ra tio n  o f m orta lity , 
rep roduc tive  po tentia l, d en s ity -d e pe n d en t and
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den s ity -in de p e nd e n t regu la tion , p reda to r-p rey  
and para s ite -h os t re la tionsh ips . Exam ples are 
taken m a in ly  from  areas o f fish e ry  and w ild ­
life  sc ience . E m phasis  w ill be p laced  on the 
p rac tica l a pp lica tio n  o f course  m ateria l.
500 Thesis Research and Professional Proj­
ects. Fall and sp ring  term s. C red it and hours 
a rranged. S-U g rades only . Staff.
L im ited  to  g radua te  s tuden ts  w ork ing  on thes is  
research  o r p ro fess iona l M aste r's  p ro jec ts .
610 Conservation Sem inar. Fall and spring  
te rm s. N oncred it. Th 4 -5 :3 0 . Staff.
A ll g radua te  s tudents  in the  F ie ld  o f C onserva­
tio n  are expected to pa rtic ipa te .
Resource Analysis and Planning
203 Natural Resource Inventories Spring  
term . C red it th ree  hours. Lecture, M T 12:20. 
Labora tory, M T W 2. E. E. Hardy.
P rocedures fo r inven to ry ing  resources, the  
m ethods used, and theo ries  of inven to ry d eve l­
opm en t in re la tion  to  p resen t needs. E xam ination 
o f the  processes used in genera ting  cu rren tly  
used inven to ries, a p p lica tio n  of m e thods to 
im prove  e x is ting  inven to ries, and expe rience  in 
deve lo p in g  inven to ries w ill be undertaken. 
Labora to ry section  offers opp o rtu n ity  to  gen ­
erate  inven to ries  of resource  in fo rm a tion  fo r 
se lec ted  area. F ie ld trips.
421 Sem inar in Rem ote Sensing of Natural 
Resources. Fall term . C red it tw o hours. T 7 -9 . 
E. E. Hardy.
C ha ra c te ris tics  o f va rious  rem ote sensors w ill 
be described  and th e ir  sensor c a p a b ility  id e n ti­
fied . C urren t and potentia l a p p lica tio n s  fo r 
sensing  natural resources w ill be cons ide red  
and s im u la ted , and ac tua l p rob lem s of benefit 
ana lys is  undertaken. G uest lecturers.
[510 Perspectives on Conservation Fall 
term . C red it tw o hours. G raduate  s tand ing  or 
perm iss ion  of ins truc to r. Th 1 :25 -3 :30 , B, T. 
W ilk ins. N ot o ffe red  in 1974-75.
A  sem ina r based upon extensive read ings of 
a rtic le s  h ig h lig h tin g  vary ing  p h ilo so p h ica l a p ­
p roaches to  the  conserva tion  o f natural 
resources. V iew s espoused  by deve lopm en ta l- 
ists, p reserva tion is ts , na tu ra lis ts , econom ists , 
w e lfa re  econom is ts , and urban p lanners  w ill 
be cons ide red .]
511 In ternational Natural Resources Fall 
term . C red it tw o hours. U pperc lassm en and 
g radua te  s tudents  only. H ours to  be arranged.
L. S. H am ilton  and R. J. M cN eil.
A  sem ina r devoted to  exp lo ring  in te rna tiona l 
p rogram s of nature conservancy; e x tinc t and 
endangered  species; flo ra l and faunal p ro ­
tec tion  in va rious coun tries ; nationa l park 
system s; p ro tec tion  vs. m anagem ent; the  re le ­
vance o f U nited  S tates experience ; ro le  of
nature co nse rvancy in resource  deve lopm en t 
o f em erg ing  nations. Fore ign  s tuden ts  espe ­
c ia lly  are inv ited .
602 Sem inar in N atural Resource Analysis for 
Ecologically  Based Planning S pring  term . 
C red it tw o hours. W 2:30. L. S. H am ilton. 
M u lt id is c ip lin a ry  g radua te  s tu d e n t-fa cu lty - 
inv ited  s p e c ia lis ts  sem inar. Them e va ries  from  
year to  year bu t usua lly  invo lves a case s tudy 
o f a s p e c ific  a rea of land and water. The eco ­
lo g ica l bas is  fo r p lann ing  land and w ater use. 
Engineers, econom is ts , so c io lo g is ts , so il s c i­
en tis ts , fish  o r w ild life  b io lo g is ts , fo resters, 
eco lo g is ts , and p lanners  e sp e c ia lly  inv ited . 
Fie ld w ork  invo lved.
604 Sem inar on Selected Topics in Natural 
Resources Conservation S pring  te rm . C red it 
one hour. T im e to  be a rranged. Staff.
P rim arily  fo r g radua te  s tudents  m a jo ring  or 
m ino ring  in natu ra l resources conserva tion .
498 Research in Resource Analysis and Plan­
ning. Either te rm . P erm iss ion  o f ins truc to r.
H. B. B rum sted, L. S. H am ilton , J. W. Kelley,
R. J. M cN e il, and B. T. W ilk ins.
499 Research in Rem ote Sensing of Re­
sources. E ithe r term . P erm iss ion  o f ins truc to r.
E. E. Hardy.
Resources Econom ics (Agricultural Economics  
450)
E cological Aspects of Evaluating Environ­
m ental Quality (Agricultural Economics 350).
Analysis and Interpretation of A erial Photo­
graphs (Engineering IIA  687)
Physical Environment Evaluation (Engineering  
IIA  685)
Outdoor Recreation
419 (420) Outdoor Recreation Fall term . 
C red it tw o hours. P re requ is ite : 201. O pen to  
sen io rs  and g radua te  s tudents  and to  jun io rs  
w ith  pe rm iss ion  o f the  ins truc to r. T  Th 11:15.
G. R. Reetz.
Factors invo lved  in a llo ca ting  natura l resources 
fo r o u td oo r recrea tion  are cons id e red . C ha r­
a c te ris tics  o f p u b lic  and priva te  adm in is tra tion  
o f recrea tion  area are s tud ied  and trends in 
o u td oo r recrea tion  exp lo red.
420 (420A) Field Studies in Outdoor R ecrea­
tion Fall term . C red it one hour. Open to 
sen io rs  and g radua te  s tudents. P re requ is ite : 419 
o r co ncu rre n t re g is tra tio n . W  2 -4 :2 5 . G. R. Reetz. 
A m e thodo logy  course  fo r s tudents des iring  
expe rience  w ith  app lied  aspects  o f ou tdoo r 
recrea tion  da ta  c o lle c tio n  and ana lys is  fo r 
research  and p lann ing .
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620 Sem inar in Outdoor Recreation Policies
S pring  term . C red it tw o hours. P re requ is ite :
420 o r p e rm iss ion  o f ins truc to r. Th 2 -4 .
G. R. Reetz.
A review  and d iscu ss io n  of cu rren t p o licy  issues 
im po rtan t in de te rm in ing  use o f natura l re ­
sources fo r recrea tion . A spects re la ting  to  state 
and nationa l a reas inc lu d in g  park lands, coasta l 
reg ions, recrea tion  areas, reservo irs  and fo rests  
w ill be conside red .
493 Research in Outdoor Recreation E ither 
term . Perm ission  of ins truc to r. B. T. W ilk ins,
G. R. Reetz.
Recreation Leadership (Rural Sociology 230)
Forestry
205 M aple Syrup Production. S pring  term . 
C red it one hour. S-U g rades on ly . L im ited  to 
fifteen  s tudents. Three p re lim in a ry  sem inars, 
fo llow ed  by severa l ha lf days of fie ld  w ork 
on a pp rop ria te  se lected  days during  the  m aple 
season. S tudents m ust have Tuesday a fte rnoon 
and ano ther w eekday a fte rnoon free  a fte r 12:00. 
F irst c lass  m eeting  at 3 :00 on firs t Tuesday of 
sem ester. R. R. M orrow  and A. Fontana. 
S tudents w ill w ork in m ost phases of the  A rnot 
Forest m aple  ope ra tion  and learn m odern sap 
co lle c tin g  te ch n iq u es  and q ua lity  co n tro l in 
m aking  syrup. A  250-tap  area is reserved fo r 
s tudent ins ta lla tion  of a tub ing  sap co lle c tio n  
network.
302 Forest Ecology Fall term . C red it th ree  
hours. L im ited  to  fo rty  s tudents. Lectures, M W 
10:10. Laboratory, M 1 :25 -4 :25 . L. S. H am ilton. 
U nderstanding  the w ild la n d  environm ent. De­
ve lopm ent o f a b ility  to  ide n tify  and ana lyze  w ha t 
is present, w ha t was present, w ha t is lik e ly  to 
happen in va rious fo res t ecosystem s. A ll 
labo ra to ry  sess ions in the  fie ld . One requ ired  
weekend tr ip  to the  A d iro n d acks  o r o the r m ajo r 
fo rest region .
303 W oodlot M anagem ent Fall term . C red it 
three hours. Lecture, M W 11:15. Laboratory,
W 1 :25 -4:25 . S-U g rades op tiona l. (Three fie ld  
labo ra to ries  w ill end at 5:30 because of travel 
tim e.) R. R. M orrow.
Designed to  g ive the  student the basic  in fo rm a ­
tion  necessary to  perm it sound w ood land  
m anagem ent dec is ions . F ie ld  tr ip s  to  w ood lo ts  
em phasize  va ria tions  in valuS and potentia l as 
w ell as b io lo g ica l g row th . In tro d u c tion  to  tree 
iden tifica tion , log sca ling , tim b e r estim ating , 
tree m ark ing , and stand im provem ent work. 
P lan ting , m anagem ent, harvesting , m arketing , 
C hris tm as trees, m aple  syrup, and m u ltip le  use 
are d iscussed , as w ell as re la tio n sh ip s  of 
fo res try  to peop le  and to  the  environm ent.
496 Research in Forestry S-U cred it. A. 
D ickson, L. S. H am ilton, R. R. M orrow  and F. E. 
W inch.
Fishery Biology
440 Fishery Science. Fall term . C red it fo u r 
hours. P re requ is ite : S ta tis tics  and 1 year o f 
ca lcu lu s . Open to  sen io rs  m a jo ring  in fishe ry  
sc ien ce  and g radua te  s tuden ts  by pe rm iss ion  o f 
ins truc to r. M W F  12:20. Labora tory, W 1 :2 5 - 
4:30. Staff.
P rinc ip les  and theo ries  invo lved  in dynam ics  
o f fish  p opu la tions . M ethods o f ob ta in ing  and 
e va lua ting  s ta tis tics  o f g row th , p op u la tio n  size, 
m o rta lity , y ie ld  and p roduc tion , as w e ll as 
inves tiga tiona l aspects o f fishe ry  b io lo gy  are 
inc lu d ed . Labora to ry w ill c o n s is t o f fie ld  
expe rience  in ob ta in ing  and ana lyz ing  in fo r­
m ation  necessary fo r es tim a ting  v ita l s ta tis tics  
o f fish  popu la tions .
441 Fishery Resource M anagem ent S pring  
term . C red it th ree  hours. P re requ is ite : 440 or 
p erm iss ion  of ins truc to r. Lecture, T Th 11:15. 
Labora tory, W 1:25. A. W. E ipper.
P rinc ip le s  and p rob lem s in the  m anagem ent 
o f freshw a te r and m arine  fish e ry  resources, 
cons ide red  in re la tion  to  p rob lem s o f hum an 
p op u la tio n  and m anagem ent o f o the r natural 
resources. M u ltip le  use concep ts , a llo ca tion  
prob lem s, and the  econom ic , lega l, and p o litica l 
ing red ien ts  in so lv ing  those prob lem s. C ha r­
a c te ris tics  o f fishe ry  resources and th e ir 
e xp lo ita tion . P o lic ies  and te ch n iq u es  in m anag ing  
fish  s tocks  th rough  m a in tenance  and im pro ve ­
m ent o f hab ita t, fish  pop u la tio n  m an ipu la tion , 
and regu la tion  of fish in g .
442 Techniques in Fishery Science Fall
term . C red it two hours. For uppe rc lassm en  and 
g radua te  m ajors on ly . L im ited  to  fifteen  s tudents. 
T Th 1 :25 -4 :25 . One o r m ore w eek-end fie ld  
tr ip s  w ill be schedu led . D. A. W ebster.
Em phasis  is p laced  on m ethods o f co lle c tin g  
fish  and re la ted  data  w hen in fo rm a tion  on 
p op u la tio n  dynam ics  are of pa ram ount im ­
portance . Labora to ries  inc lu d e  fie ld  expe rience  
in use o f va rious gear and ins trum ents . O p p o r­
tu n itie s  fo r a d d itio na l expe rience  in o n -g o ing  
co lle g e  fishe ry  research  program  w ill be 
p rov ided.
443 Ecological Aspects of W ater Resources  
M anagem ent Fall term . C red it th ree  hours. 
L im ited  to  30 s tudents; sen io rs  o r g radua te  
s tudents  on ly . T Th 9:05. W  or F 1 :25 -4 :25 .
R. T. O glesby.
Basic  s truc tu ra l and dynam ic  aspects  o f fre s h ­
w ater and estua rine  ecosystem s are reviewed. 
The nature  and m odes of ac tion  o f stresses 
im posed by man on the  system s and th e ir 
s ign ifica nce  to  m anagem ent d e c is io ns  are then 
stud ied . A  num ber o f case h is to ries  are reviewed 
in dep th  and severa l fie ld  tr ip s  taken.
444 Aquaculture S pring  term . C red it th ree  
hours. P re requ is ites: B io lo g ica l S c iences 468 or 
p erm iss ion  o f ins truc to r. T Th 12:20. Labora tory 
Th 2 :30 -4 :25 . J. G. N ickum .
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In tro d u c tion  to  the  deve lopm ent, techn iques, 
and uses of aquacu ltu re . The h is to rica l d eve lo p ­
m ent and cu rren t s ta tus o f cu ltu ra l p rac tices  
fo r fishes and inve rteb ra tes th ro u gh o u t the 
w orld  w ill be cons ide red , w ith  em phas is  upon 
North A m erican  spec ies  o f spec ia l im portance  
both fo r ou td oo r recrea tion  and fo r food p ro ­
d uc tion . Labora tory w ill co ns is t o f d iscuss ions, 
dem onstra tions , and fie ld  tr ips . One or more 
w eekend (or vacation  period ) fie ld  tr ip s  w ill 
be schedu led .
601 Seminar or S elected Topics in Fishery 
Biology Fall o r sp rin g  term . C red it one hour. 
T im e to  be a rranged. Staff.
494 Fishery B iology A. W. E ipper, J. L. 
Forney, J. G. N ickum , R. T. O g lesby, C. L. 
S cho fie ld , D. A. W ebster, and W. D. Youngs.
Bionom ics of Fresh-W ater Invertebrates (En­
tom ology 471)
Biology of Fishes (B iological Sciences) 
Oceanography (B iological Sciences 461) 
Ichthyology (B iological Sciences 470)
M arine Ecology (B io logical Sciences 566) 
Limnology (B io logical Sciences 462)
Phycology (B iological Sciences 344)
Wildlife Science
304 W ildlife  Ecology Fall term . C red it two 
hours. T Th 10:10. A. N. Moen.
C ons ide ra tion  o f the  bas ic  phys ica l, p hys io ­
log ica l, in te rsp e c ific , and in trasp e c ific  re la tio n ­
sh ip s  of the  o rgan ism  and its env ironm ent.
410 Principles of W ildlife M anagem ent Fall 
term . C red it th ree  hours. P re requ is ites: ju n io r 
s tand ing  and one e co logy course . M W F  9:05. 
In s tru c to r to  be appo in ted .
Fundam enta l ch a ra c te ris tics  and m echan ism s 
of w ild life  p op u la tio n  and hab ita ts . Inc ludes 
eco lo g ica l, soc ia l, and econom ic  aspects  of 
w ild life  m anagem ent.
411 W ildlife M anagem ent M ethods Spring  
term . C red it tw o hours. P re requ is ite : 410. F 
11:15, 1 :25 -4 :30 . J. W. C aslick.
In tro d u c tion  to  m ethods o f m anagem ent o f 
w ild life  and p rac tica l a pp lica tio n  o f these 
tech n iq u es  in the  fie ld . In tended fo r w ild life  
sc ien ce  m ajors.
412 W ildlife  M anagem ent Laboratory Fall 
term . C red it one hour. P re requ is ite : 410 or 
co ncu rre n t reg is tra tion . F 1 :25 -4 :30 . Several a ll 
day fie ld  tr ips . In s tru c to r to  be appo in ted . 
Labora to ry p rob lem s in w ild life  m anagem ent.
Invo lves data  c o lle c tin g  and ana lys is . In tended 
fo r  w ild life  sc ien ce  m ajors.
Mamm alogy, Lectures (B io logical Sciences  
471). Fall term . C red it th ree  hours. P re requ is ite : 
101-102; Lectures, T  Th S 10:10. J. W. Hudson 
and M. E. R ichm ond.
M amm alogy, Laboratory (B io logical Sciences  
471). Fall term . C red it two hours. P re requ is ite : 
co ncu rre n t e n ro llm e n t in 471. Labora tory, T Th 
or W  F 1 :25 -4 :25 . J. W. H udson and M. E. 
R ichm ond.
Labora to ry  and fie ld  w ork  on eco logy, behavior, 
phys io logy , and the  taxonom y o f recent 
m am m als, w ith  e m phas is  on the  North A m erican  
fauna.
495 Research in W ildlife  Science Either 
term . C red it and tim e  to  be a rranged. P erm iss ion  
from  ins truc to r. Staff.
504 A nalytical Ecology S pring  term . C red it 
th ree  hours. P re requ is ite : p erm iss ion  of the 
ins truc to r. T Th 9:05. Labora to ries  to  be 
a rranged. A. N. M oen.
B asic  phys ica l, ch em ica l, p h ys io lo g ica l, and 
behaviora l re la tio n sh ip s  between fre e -ran g ing  
a n im a ls  and th e ir env ironm en t are analyzed.
The course  co ns is ts  o f fie ld  and labora to ry  
e xerc ises  w ith  co ns id e rab le  c lass  d iscuss ion .
603 W ildlife  Science Sem inar Fall and 
sp ring  term s. C red it one hour. P re requ is ite : 
consen t o f ins truc to r. W 3:35. Staff.
D iscuss ion  o f ind iv id u a l research  or cu rren t 
p rob lem s in w ild life  sc ience.
Ornithology (B iological Sciences 472)
Soils (Agronomy 200)
Plant Breeding and Biometry
B iom e try  courses are lis te d  und e r S ta tis tics  
a n d  B iom etry.
Plant Breeding
503 M ethods of Plant Breeding Fall term . 
C red it fo u r hours. P rim arily  fo r g radua te  s tu ­
den ts, but open to  q u a lifie d  sen io rs  w ho  expect 
to  engage in p lan t b reed ing . P re requ is ite : 
B io lo g ica l S c iences 101-102  and 281, and a 
course  in at least one o f the  fo llo w in g : fie ld  
c rops, vege tab le  c rops, flo r icu ltu re , o r pom ology. 
Labora to ry d iscu ss io n  T Th 1 :25 -4 :15 . R. P. 
M urphy and H. M. M unger.
B reed ing  system s fo r p rod u c ing  the  p oss ib le  
c ro p  va rie ty  fo rm s are cons ide red  in de ta il. 
Labora to ries  in c lu d e  co n tro llin g  p o llin a tio n , 
p rod u c ing  he rita b le  va ria tion , and se lec tion  
tech n iq u es  w ith  em phas is  on d isease  res is tance. 
There  w ill be a S a tu rday fie ld  tr ip  to  the  N.Y.
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State A g ricu ltu ra l Experim en t S ta tion  at 
Geneva, N.Y.
505 Physiological Genetics of Crop Plants
Spring  term . C red it th ree  hours. P re requ is ites: 
B io lo g ica l S c iences 281 and a course  in b io ­
chem is try  o r p lan t phys io logy , o r pe rm iss ion  of 
the ins truc to r. D iscussion , T Th 8 -1 0 . D. H. 
W allace.
G enetic, b iochem ica l, and m o lecu la r m echa ­
n ism s co n tro llin g  p lan t va ria tion  in phys io log ica l 
phenom ena such as pho tosyn thes is , resp ira tion , 
trans loca tion , s e lf- in co m p a tib ility , m ale s te rility , 
seed dorm ancy, y ie ld , and hete ros is  w ill be 
d iscussed . B iochem ica l and m o lecu la r m ech­
anism s th rough  w h ich  env ironm enta l fac to rs  like 
tem pera ture , ligh t, m inera l e lem ents, and w ater 
in te rac t w ith  gene tics  to  a lte r p heno typ ic  
express ions of p lan t g row th  and deve lopm ent 
w ill a lso  be covered. These gene tic , p hys io ­
log ica l, b iochem ica l, and environm enta l 
phenom ena w ill be presented from  data  o b ­
ta ined  th rough  s tud ies  w ith  h ig h e r p lants. 
Em phasis w ill be upon p h ys io log ica l va ria tion  
that can be exp lo ited  in p lan t b reed ing .
507 Research Orientation S pring  term . C red it 
two hours. P re requ is ite : 503. Lectures, M W F  
9:05 fo r the  firs t ten w eeks of the  sem ester.
C. O. Grogan and staff.
D esigned to  a cqu a in t the  student w ith  the 
va rious  face ts  o f research in p lan t b reed ing . 
P a rticu la r a tten tion  w ill be g iven  to  concepts, 
p h ilo sop h ie s  re la ting  to  p lan t research, and oral 
and w ritten  com m un ica tion  p rocedu res in 
research.
512 Experim ental Methods S pring  term . 
C red it tw o hours. O ffered in a lte rna te  years. 
P re requ is ite : 511 o r consen t o f the  ins truc to r. M 
W F 12:20. C. C. Lowe.
Use of s ta tis tica l m ethods and a pp lica tio n  of 
experim enta l d es igns and p lo t te ch n iq u es  to 
p rob lem s in p lan t b reed ing  and re la ted  
a g ricu ltu ra l research.
516 Advanced Topics in Plant G enetics and 
Breeding. Fall term . C red it th ree  hours. S-U 
grades only. G raduate  s tudents  only. Lectures, T 
Th 8 -9 :3 0 . N. F. Jensen, V. E. G racen, and 
R. L. P laisted.
Designed fo r s tudy in depth  of advanced re­
search and o the r to p ics  o f spec ia l re levance to 
p lan t gene tics  and b reed ing . Exam ples of 
research to p ics  are: som atic  hybrid iza tion , 
host-pa thogen  re la tionsh ips , b reed ing  fo r d isease 
and insect res is tance, param ete rs of y ie ld , 
m uta tion  or rad ia tion  b reed ing , uses o f m ale 
s te rility , w orld  ge rm -p lasm  resources, mass 
se lection , p lan t co m pe tition , and popu la tion  
dynam ics.
550 Special Problems in Research and Teach­
ing. Fall, sp ring , o r sum m er. C red it one or 
m ore hours by a rrangem ent w ith  instructo r.
U nderg raduates m ust a ttach  to  th e ir p re re g is tra ­
tion  m ateria l, w ritten  pe rm iss ion  from  the  sta ff 
m em ber w ho  w ill supe rv ise  the  w ork  and 
ass ign  the  grade. M em bers of the  departm en ta l 
staff.
622 Seminar. Fall and sp ring  term s. W ithout 
c re d it. T 12:20. M em bers of the  departm en ta l 
s ta ff and g radua te  s tudents.
Plant Pathology
300 Introductory Plant Pathology (Lectures)
Every fa ll and a lte rna te  sp rin g  term s. C red it two 
hours. P re requ is ite : B io lo g ica l S c iences 101-102, 
103-104, o r 105-106. Need not be taken 
co ncu rre n tly  w ith  301. T Th 11:15. C. W. 
Boothroyd.
301 Introductory Plant Pathology (Laboratory).
Every fa ll and a lte rna te  sp rin g  te rm s. C red it 
two hours. P re requ is ite : B io lo g ica l S c iences 
101-102, 103-104, o r 105-106. M ust be taken 
co ncu rre n tly  w ith  301. T W Th or F 2 -4 :2 5 . 
C onferences to  be a rranged. C. W. Boo th royd . 
An in trod u c tio n  to  genera l p lan t pa tho logy, 
in c lu d in g  the  nature, cause, and con tro l o f 
d isease  in p lan ts. Fresh d iseased  spec im e n s  of 
p lan ts: fie ld  and fo rage  crops, fru its , 
o rnam enta ls , trees and shrubs, and vege tab les  
are s tud ied  in the  labora tory.
302 Plant Disease Control S pring  term . 
C red it th ree  hours. P re requ is ite : 301 o r e qu iv ­
a len t. Lecture T Th 11:15. Labora to ries and 
rec ita tio n  Th 1 :25 -4 :25 . W. E. Fry.
For underg radua tes  w ho  expect to  engage in 
genera l o r sp ec ia lty  fa rm ing , in pest con tro l, o r 
in a g ricu ltu ra l extension  or te a ch in g . The 
course  is d es igned  to p rov ide  s tudents  w ith  
w ork ing  expe rience  w ith  d iseases. R ecogn ition , 
ide n tifica tion , e ffec t o f environm ent, and e p i­
d em io lo g y  w ill be cons ide red  in re la tion  to 
d isease  con tro l. R ationa le  of p rocedu res  w ill be 
s tressed in an in teg ra ted  approach  to  d isease 
contro l.
309 Introductory Mycology Fall term . C red it 
fo u r hours. P re requ is ites: a year sequence  of 
botany or its equ iva len t, and perm iss ion  to 
reg is te r. Lecture, T Th 1 :25 -2 :15 . Labora tory,
T Th 2 :3 0 -4 :25  and one a d d itio n a l tw o -h o u r 
period  to  be a rranged. R. P. Korf.
An in trod u c tio n  to  fung i e m phas iz ing  b io lo gy  
and com para tive  m orph o log y  ra the r than 
taxonom y.
403 Pathology of Trees and Shrubs S pring  
term . C red it th ree  hours. P re requ is ite : 301 or 
the  equ iva len t. Lectures, W F 10:10. Laboratory, 
T or F 1 :25 -4 :25 . W. A. S inc la ir.
For s tudents  des iring  som e spec ia lized  know l­
edge of d iseases of trees and sh rubs  in p rep a ­
ra tion  fo r nurse ry or landscape  w ork, fo r careers
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as park supe rin tenden ts , a rbo ris ts , o r c ity  
fo reste rs, o r fo r o the r h o rticu ltu ra l p rofess ions. 
D eals w ith  the  nature, re cog n ition , d iagnos is , 
and trea tm ent o f d iseases of w oody p lants.
431 U ndergraduate Research in Mycology or 
Plant Pathology Fall o r sp rin g  term  or both. 
C red it th ree  to  five  hours. S-U grades op tiona l. 
U nderg raduates  m ust a ttach  to th e ir p re re g is ­
tra tio n  m ate ria l, w ritten  p e rm iss ion  from  the  sta ff 
m em ber w ho  w ill superv ise  the  w ork  and assign  
the  grade. N ot less than th ree  labo ra to ries  of 
th ree  c lo c k  hours each week. S taff m em bers. 
D esigned  to  a ffo rd  o p p o rtu n ity  fo r se lected  
u nderg radua tes  to  test th e ir in c lin a tio n s  and 
a b ility  to  do research work. The student is 
expected  to  p rosecu te  w ith  in te res t and en­
thus iasm , under in fo rm a l d ire c tio n  of the  p ro ­
fessor, som e p rob lem  o r p rob lem s m utua lly  
agreed upon.
501 Advanced Plant Pathology Fall term . 
C red it five  hours. S-U g rades o p tiona l fo r s tu ­
den ts w ith  a m ino r in p lan t pa tho logy. Pre­
requ is ite : a course  in in trod u c to ry  p lan t 
p a tho logy  and p e rm iss ion  to reg iste r. Lecture,
T  Th 11:15. Labora tory, T Th o r W F 2 -4 :2 5 .
R. L. M illa r.
D esigned to  acqu a in t the  s tudent w ith  the  
bas ic  p rin c ip le s  and tech n iq u es  of the  sc ience  
o f p hy topa tho logy  and to  p rov ide  an adequate  
fo u n da tio n  fo r successfu l p rosecu tion  o f research 
in th is  fie ld .
502 Plant Disease Control and Epidem iology
S pring  term . C red it two or th ree  hours. G raduate 
s tudents  on ly . P re requ is ite : 501 or its equ iva ­
lent. Lecture  M W 11:15. Labora to ry to  be 
a rranged. W. E. Fry.
D esigned to  a cqu a in t s tudents w ith  c u rren t and 
c lass ica l in fo rm a tion  and concep ts  conce rn ing  
p lan t d isease  co n tro l. E p idem io logy  w ill be 
s tressed, and w ill serve as a fram ew ork  fo r 
con tro l p rin c ip le s . C urren t con tro l p rocedures 
w ill be analyzed and p oss ib le  fu tu re  innova ­
tio ns  w ill be evaluated.
505 Plant Virology. Fall term . C red it th ree  
hours: in spec ia l cases p erm iss ion  may be 
ob ta ined  to  enro ll fo r lectures on ly  (tw o hours 
c re d it). For g radua te  s tudents  w ith  m ajors or 
m inors in p lan t pa tho logy; a lso  open to  g raduate  
s tudents  in te rested  in genera l v iro lo gy . Pre­
requ is ite : 501 or pe rm iss ion  to  reg is te r. Lec­
ture, T Th 10:10. Labora tory, F 1 :25 -4:25 .
M. Za itlin .
D esigned to  p rov ide  advanced g radua te  s tu ­
den ts w ith  bas ic  in fo rm a tion  on p lan t v iruses 
and on the  d iseases they cause.
506 Plant Nem atology S pring  term . C red it 
th ree  hours. O ffered in a lte rna te  years. For 
g radua te  s tudents  w ith  m ajors or m inors in p lan t 
p a tho logy  and, in spec ia l cases, o the r s tudents 
in te rested  in nem ato logy. P re requ is ite : 501 or 
pe rm iss ion  to  reg is te r. Two lectures and one
th re e -h o u r labo ra to ry  pe riod  each week. Hours 
to  be a rranged. W. F. M ai.
Anatom y, m orpho logy, and taxonom y o f p lan t 
p a ra s itic  fo rm s and n on p a ras itic  s o il- in h ib it in g  
fo rm s  o f nem atodes are s tud ied . P lant p a tho ­
g en ic  fo rm s a lso  are cons ide red  from  the 
s ta n d po in t o f h os t-pa thogen  re la tio n sh ip s , host 
ranges, life  cyc les , and the  sym ptom s they 
cause. P rinc ip le s  and m ethods o f co n tro l are 
d iscussed .
507 B acterial Plant Pathogens S pring  term . 
C red it th ree  hours. G iven in a lte rna te  years.
For g radua te  s tuden ts  w ith  m ajors or m inors in 
p la n t p a tho logy; o the rs  by p e rm iss ion  on ly . 
P re requ is ite ; 501 or pe rm iss ion  to  reg iste r. 
Lecture, T Th 10:10. Labora tory, W F 2 -4 :2 5 .
R. S. D ickey.
D esigned  to  p rov ide  studen ts  w ith  b as ic  in fo r­
m ation  on bac te ria l p lan t d iseases and phyto - 
pa th og e n ic  bacte ria . The labo ra to ry  w ill inc lu d e  
som e o f the  m ore im po rta n t te ch n iq u es  used 
in the  s tudy o f bac te ria l p la n t pathogens.
[508 Disease and Pathogen Physiology Fall 
term . C red it th ree  hours. O ffered in a lte rna te  
years. For g radua te  s tuden ts  w ith  m a jo rs  or 
m inors in p lan t pa tho logy ; o the rs  by perm iss ion  
on ly . P re requ is ite : 501, B io lo g ica l S c iences 
240 and 431, and pe rm iss ion  to  reg is te r. Lec­
ture, W F 10:10. Labora tory, M 10:10-4 :25 .
H. D. Van Etten. Not o ffe red  in 1974-75. 
D esigned  to  p rov ide  s tudents  w ith  ins ig h t in to  
the  m echan ism s o f pa thogenes is  and a ltered  
m etabo lism  of d iseased  p lan ts .]
521 Experim ental M ethods in Plant Pathology
Fall term . C red it tw o hours. O ffered in a lte rna te  
years. For g radua te  s tuden ts  w ith  a m a jo r o r 
m ino r in p la n t pa tho logy; o the rs  by p e rm iss ion  
only. M W 11:15. R. K. Horst.
D esigned to  p rov ide  s tudents  w ith  bas ic  in fo r­
m ation  on the  a p p lica tio n  of s ta tis tica l p ro ­
cedu res  and expe rim en ta l d es ig n s  in p lan t 
p a th o lo g ica l research.
531 Special Problem s in M ycology or Plant 
Pathology Fall o r sp ring  term , o r both . C red it 
th ree  or five  hours each term . For g radua te  
s tudents only. R eg is tra tion  by perm iss ion . Three 
to  five  w eek ly  labo ra to ry  pe riods  o f th ree  hours 
each. S ta ff m em bers.
For w ork  in m yco logy, m odern  te ch n iq u es  and 
experim enta l app roach  are s tressed in areas 
such as phys io logy, deve lopm en ta l m orpho logy, 
g ene tic  system s, o r cyto taxonom y.
For w ork  in p la n t p a th o lo gy  fo r m inor thes is  
o r p rob lem s, o r fo r s tudents  w ish ing  to  deve lop  
fa m ilia r ity  w ith  m odern  te ch n iq u es  in som e 
phase o f the  sc ience .
For w ork  in p la n t nem ato logy, research  p ro jec ts  
in five  areas are stressed. These areas inc lude  
host-pa ras ite  re la tions, v irus  transm iss ion , 
nem a tod e -fu n gu s-b ac te riu m  re la tions , b io logy , 
behavior, pop u la tio n  dynam ics , re p roduc tion
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and grow th , m orpho logy, taxonom y, techn iques, 
and contro l.
541 Philosophy of Plant Pathology Fall term . 
C red it two hours. S-U g rades only. O ffered in 
a lte rna te  years. For Ph.D. s tudents  m ajoring  
in p lan t pa tho logy. P re requ is ite : 501, 579, and 
at least two o the r courses from  502, 505, 506, 
507, and 508, o r p e rm iss ion  to  reg is te r. C on­
fe rences, M W 8 -10 . D. F. Batem an.
A confe rence  w ith  advanced g radua te  students 
exam in ing  the concep ts  o f p lan t pa tho logy 
as they re la te  to  the  approach  to  basic  and 
a pp lied  research  prob lem s, teach ing , and 
extension.
556 Advanced Plant Nem atology Fall and 
spring  term s. C red it th ree  hours. For g raduate  
s tudents on ly . P re requ is ite : P lant P atho logy 
506. H ours to  be a rranged. W. F. Mai.
G raduate s tudents w ith  spec ia l in te res t in p lan t 
nem ato logy w ill co nd u c t 4 research  p ro jec ts  in 
areas such as taxonom y, m orpho logy, perm anent 
m ounting , so il and p lan t sam p ling  procedures, 
p rocedu res  fo r ex trac ting  nem atodes from  soil 
and p lan t tissues, c u ltu rin g , host-pa ras ite  re la ­
tio nsh ip s  between nem atodes and m ic ro ­
organ ism s, and evalua tion  of con tro l p ra c ­
tices. Th is research is in tended  to  b roaden 
tra in ing  in p lan t nem ato logy and thus the  
p ro jec ts  se lected  w ill not d u p lica te  thes is  
research.
[579 Advanced Mycology S pring  term . C red it 
fou r hours. O ffered in a lte rna te  years. P re requ i­
site: 309 or its equ iva len t, a course  in gene tics, 
and p erm iss ion  to reg is te r. Lecture, M 10:10. 
Laboratory, M W 1 :25-4 :25  and one add itio na l 
th ree -hou r period  to be a rranged. R. P. Korf.
Not o ffe red  in 1974-75.
A de ta iled  s tudy o f the  b io lo gy  and taxonom y 
of the  m ajo r g roups of p lan t pa thogen ic  fung i 
(rusts, sm uts, Fungi Im perfec ti, Peronospo- 
ra les) w ith  em phasis  on m echan ism s of va ria ­
tion  in fung i. O ptiona l fie ld  tr ips .]
[599 Taxonomy of Fungi Fall term . C red it 
fou r hours. O ffered in a lte rna te  years. P re­
requ is ite : P lant P atho logy 309 or its equ iva len t, 
a course  in gene tics , a course  in p lan t o r anim al 
taxonom y, and p erm iss ion  of the  ins truc to r to 
reg is te r. Lecture, M W 10:10. Laboratory, M W 
1 :25 -4:25 . R. P. Korf. Not o ffe red  in 1974-75. 
Em phasis is p laced on the  p rin c ip le s  of tax­
onom y and nom encla ture , c r itic a l eva lua tion  
of keys and m onographs, and p rac tice  in 
ide n tifica tion . The D iscom ycetes, from  w hich  
m ost exam ples are draw n, are trea ted  in de ta il. 
R equ ired  fie ld  tr ips .]
645-656  Current Topics Fall and sp ring  
term s. C red it to  be a rranged. For g raduate  
s tudents w ith  spec ia l in terests  in the  pa rticu la r 
area. P rerequ is ite : p erm iss ion  to  reg is te r. Tim e 
to be arranged.
W eekly d iscuss ions  o f cu rren t to p ics  in sp e ­
c ia l a reas o f p lan t p a tho logy  and m yco logy. 
S tudents  w ill be requ ired  to  do extensive  
read ing  of cu rren t lite ra tu re  and to  p resen t o ral 
and w ritten  reports.
645 P lan t V iro lo g y . S-U g rades only . W. F. 
Rochow  and M. Za itlin .
646 P lan t N em a to logy . S-U g rades only.
W. F. M ai.
647 B a c te ria l P lan t P a thogens. S-U g rades
only. R. S. D ickey.
648 P h ys io lo g y  o f P lan t D iseases. S-U 
g rades on ly . D. F. Batem an, R. L. M illa r, and
H. D. Van Etten.
649 M yco lo g y . S-U g rades only . R. P. Korf. 
Fall term : aph y llap h ora le s  and trem e lla les . 
S pring  te rm : lichens.
650 D iseases o f V e g e tab le  C rops. S-U 
g rades only. J. W. Lorbeer and R. E. W ilk inson.
653 P a th o lo g y  o f T rees and S h rubs . S-U
g rades on ly . W. A. S inc la ir.
654 D iseases o f F lo r is t C rops. S-U g rades
only. R. K. Horst.
655 P lan t D iseases in T ro p ic a l A g r ic u ltu ra l 
D eve lopm en t. S-U g rades on ly . H. D. Thurston.
656 C y to lo g y  o f P lan t D iseases. S-U g rades 
on ly . J. R. A is t and H. Israel.
661 Sem inar Fall and sp ring  te rm s. C red it 
one hour. S-U g rades on ly . R equ ired  o f a ll 
m a jors in the D epartm ent. T 4 :3 0 -5 :30 . H. D. 
Thurston .
671 Plant Pathology Colloquium  Fall and 
sp ring  term s. C red it one hour. S-U g rades on ly . 
F irst and th ird  Thursdays of each m onth.
8 -1 0  p.m. Staff and g radua te  s tudents.
Virology (B iological Sciences 498)
Special Studies in Tropical Plant Pathology 
(In ternational A gricultural Developm ent 602)
Pomology
General Horticulture (Vegetab le  Crops 103)
In tended fo r s tudents  w ho  w an t a genera l course  
in h o rticu ltu re  covering  flow ers, fru its , and 
vegetab les.
101 Tree Fruits. Fall term . C red it th ree  hours. 
Should  be p receded  or a ccom pan ied  by an 
in trod u c to ry  course  in b io lo g ica l sc ience . Lec­
ture, T  Th 8. Labora tory, T o r W  2 -4 :2 5 . L. J. 
Edgerton.
A s tudy of the  genera l p rin c ip le s  and p rac ­
tice s  of tre e -fru it cu ltu re  and th e ir  re la tion  to 
the  unde rly ing  sc iences. T o p ics  to  be covered 
inc lu d e  p ropaga tion , va rie ties , o rcha rd  m anage­
ment, and grow th  and fru itin g  hab its . P ractica l 
w ork is presented in g ra fting , p run ing , s ite  and 
so il se lec tion , and p lan ting .
76 P oultry  S cience
102 Sm all Fruits. Fall term . C red it th ree  
hours. Should  be preceded  or accom pan ied  by 
an in trod u c to ry  course  in b io lo g ica l sc ience. 
Lecture, M W 8. Laboratory, M 2 -4 :2 5  or 
7 :3 0 -9 :55  p.m. J. P. Tom kins.
A  s tudy of the  genera l p rin c ip le s  and p rac tices  
in the  cu ltu re  of g rapes, s traw berries, b ram bles, 
and bush fru its ; and th e ir  re la tion  to  the  unde r­
ly ing  sc iences. F ru iting  and grow th  hab its  are 
covered , w ith  p rac tica l w ork  in p run ing , p lan ting , 
and p ropagation . One a ll-d ay  fie ld  tr ip  w ill be 
taken.
201 Postharvest Physiology Handling, and 
Storage of Fruits. Fall term . C red it th ree  hours. 
P re requ is ite : 101 or 102. Lecture, T Th 8. Labo­
ratory, Th 2 -4 :2 5 . In s tru c to r to  be appo in ted .
The chem is try  and phys io logy  of fru its  as they 
a ffec t q ua lity  and m a rke tab ility  are s tud ied . 
H and ling  m ethods, m atu rity  ind ices, and storage 
p rac tices  are cons ide red . P rac tica l w ork  in ­
vo lves g rad ing  and inspec tion  of fru its  and 
sto rage  o f fru it in d iffe re n t ways. One S aturday 
fie ld  tr ip  is requ ired.
202 Advanced Laboratory Course Spring  
te rm . C red it tw o hours. Th 1 :25 -4 :25 . L. J. 
Edgerton, and G. H. Oberly.
D esigned to  g ive  m ore extended p rac tice  in 
the  va rious  o rcha rd  ope ra tions  than can be 
g iven in 101. S pec ia l a tten tion  is g iven to 
p rob lem s o f p run ing, g ra fting , o rcha rd  so il 
se le c tio n  and m anagem ent, p o llin a tio n , and 
spray p rac tice . One or tw o fie ld  tr ip s  are taken.
[301 Economic Fruits of the W orld Spring  
term . C red it th ree  hours. G iven in a lterna te  
years. P re requ is ite : an in trod u c to ry  course  in 
b io lo g ica l sc ience , o r p erm iss ion  to  reg iste r. 
Lecture, M W 8. Labora tory, F 2 -4 :2 5 . In s tru c to r 
to  be a ppo in ted . N ot o ffe red  in 1974-75.
The m ore im po rtan t su b tro p ica l and trop ica l 
fru it spec ies  such as c itrus , banana, m ango, 
coffee, and cacao  are cons ide red . M orpho logy, 
phys io logy, and adap ta tion  to  c lim a te  are 
s tressed ra ther than d e ta ils  o f cu ltu re . A broad 
v iew  of w orld  pom o logy is g iven.]
401 Advanced Pomology Fall term . C red it 
th ree  hours. G iven in a lte rna te  years. P re requ i­
s ites: 101 o r 102 and In tro d u c to ry  P lant 
P hysio logy or perm iss ion  o f the  instructo r. 
Lecture, M W F 8. L. L. Creasy.
A com prehens ive  study o f the  p rin c ip le s  of 
P om ology in re la tion  to  o the r sc iences and of 
the  a pp lica tio n  of these sc iences and cu rren t 
pom o log ica l research  to  the  so lu tion  o f p resent 
and fu tu re  p rob lem s in co m m erc ia l fru it g row ing .
501 Special Topics in Experim ental Pomology
S pring  term . C red it th ree  hours. S-U g rades 
o p tio n a l. O ffered in a lte rna te  years. H ours to 
be a rranged. G. D. B lanp ied ; L. L. C reasy, D. C. 
E lfv ing , G. H. O berly, and L. E. Powell.
Se lected  to p ics  are cons ide red  w ith  respect
to  the  c u rren t lite ra tu re  a n d /o r  experim enta l 
te chn iques . T o p ics  re flec t the  research  in terests  
of the  severa l p ro fessors  w ho  partic ipa te .
502 Research. Fall, sp ring , o r both  term s. 
C red it tw o o r m ore hours a te rm . S-U  grades 
o p tio n a l. P re requ is ite : 401. U nderg raduates  
m ust a ttach  to  th e ir  p re re g is tra tion  m ateria l 
w ritten  pe rm iss ion  from  the  sta ff m em ber w ho 
w ill superv ise  the  w ork  and ass ign  the  grade. 
M em bers o f the  depa rtm en ta l staff.
[504 Growth and Developm ent of Woody 
Plants. S pring  te rm . C red it tw o hours. Offered 
in a lte rna te  years. P rim arily  fo r g radua te  s tu ­
dents; unde rg radua tes  adm itted  by p rio r approva l 
o f ins truc to r. P re requ is ite : in trod u c to ry  course  
in p la n t phys io logy . Lecture, T Th 9:05.
L. E. Powell. N ot o ffe red  in 1974-75.
An advanced  course  dea ling  w ith  the  g row th  
and deve lopm en t o f w oody p lan ts. P h ys io log ica l 
responses are em phasized , but m o rph o log ica l 
and b io ch e m ica l changes are a lso  co ns id e red .]
600 Sem inar Fall and sp ring  term s. One
hour c re d it. R equ ired  o f s tudents  tak ing  502
and g radua te  s tudents in pom ology. Th 4:30. 
M em bers of the  depa rtm en ta l staff.
Poultry Science
(R efer to  the  jo in t lis tin g  of the  D epartm en ts of 
An im a l S c ience  and P ou ltry  S c ience  under 
the  head ing  A n im a l S cience  Program  Area.)
O ld New
N um ber N um ber
in in
P ou ltry  A n im al
S c ience  S cience
Course
In tro d u c tion  to
Pou ltry  S c ience 100 230
P ou ltry  H ygiene and
D isease 270 (Vet.) 255
P ou ltry  Farm
M anagem ent 280 330
P ou ltry  P roblem s 390 390
P ou ltry  N utrition 415 415
A n im a l C ytogene tics 419 419
C om para tive  P h ys io l­
ogy o f R eproduction
o f V ertebrates 425 428
R eproductive  P h ys io l­
ogy o f V ertebrates
Labora tory 425A 429
S pec ia l T o p ics  in
N utrition 511 512
S em inar in P ou ltry
B io logy 609 609
Field of N u trition
S em inar 619 619
L ip ids 502 502
V itam ins  and M inera ls 504 504
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100 General Sociology Fall o r sp rin g  term . 
C red it th ree  hours. May not be taken by those 
w ho have c re d it fo r S oc io logy  101. T Th 10:10. 
One period  d iscu ss io n  sections : fa ll, M or F 
9 :05 -2 :15 , sp ring , M or F 9 :05 -2 :15 . Fall term ,
P. R. Eberts. S pring  term , D. E. M oore and staff. 
A genera l in trod u c tio n  to  the  theory and m eth­
ods o f soc io logy . M a jo r to p ics  se lected  fo r 
d iscuss ion  inc lu d e  soc ia liza tio n , dev iancy  and 
socia l contro l, s tra tifica tio n , ideo logy  and soc ia l 
change. D iscuss ions w ill focus on soc ia l issues 
and recent research.
[113 (220) Introductory Research M ethods
Fall term . C red it th ree  hours. S-U grades 
o p tiona l. M W F  1:25. J. D. Francis. N ot o ffered 
in 1974-75.
The purpose  is to  in itia te  an in te rest in the 
stra teg ies of both d isco ve ry  and p roo f in soc ia l 
research. P roblem s o f theo ry  cons truc tion , 
concep t fo rm ation  and log ica l v a lid ity  w ill be 
exam ined in the  firs t part o f the  course . A 
second part o f the  course  w ill be devoted to  
em p irica l research by survey techn ique . Prob­
lem s of hypotheses fo rm ation , s ta tis tica l in fe r­
ence and tech n iq u es  of ana lys is  w ill be 
d iscussed . A th ird  part o f the  course  w ill be 
concerned  w ith  m odel b u ild in g  as w ell as som e 
crite r ia  o f leg itim acy  of ev idence. As the  course  
p roceeds s tudents w ill be encouraged  to 
analyze th e ir own data  or w ork  on the data 
set ava ilab le  fo r the  course . It is expected  that 
students w ill ga in  som e fa m ilia r ity  in com pu te r 
ana lysis and m ach ine  use.]
121 (210) Foundations for Decision Making  
and Social Action. Fall term . C red it th ree  
hours. S-U g rades op tio n a l. N ot open to 
freshm en. M W F  10:10. W. W. Reeder.
The purpose  is to  p rov ide  the  bas ic  in fo rm a ­
tion essentia l to  an unders tand ing  of d ec is ion  
m aking, soc ia l ac tion , and p lanned change. 
D esigned fo r tw o ca tegories  of s tudents: (1) 
s tudents o f va rious fie ld s  w ho w ish  to take one 
or two courses in so c io lo g y  and w ho w ant to 
ga in  the  k ind o f know ledge  tha t re la tes d ire c tly  
to  hum an re la tio n sh ip s  in th e ir o ccupa tion  and 
in th e ir ac tiv it ie s  as o rgan iza tion  m em bers and 
c itizens; (2) persons w hose w ork  or in terests 
are like ly  to  invo lve  them  in som e phase of 
p lanned change— e ithe r as adm in is tra to rs , 
o rgan iza tion  leaders, extension  agents, te a ch ­
ers, o r com m un ity  deve lopm en t w orke rs—  
and o the rs fo r w hom  the  ro le  of change  agent 
is an essentia l part o f th e ir job.
134 (230) Recreation Leadership S pring  
term . C red it th ree  hours. Lecture, W 1:25. Labo­
ratory, W 7 :3 0 -9 :10  p.m. M axim um  25 und e r­
graduates; p erm iss ion  o f ins truc to r. B. M. Scott. 
B ackground and th e o re tica l fram ew ork  fo r 
recrea tion  leade rsh ip  w h ich  prov ide  the  se tting
fo r recrea tion  p rog ram m ing  and leadersh ip . 
Lectures, w eek ly  labo ra to ry  in recrea tion  
leade rsh ip , and fie ld  ass ignm ents.
153 (365) National Developm ent Policies and 
Locality Programs. S pring  term . C red it th ree  
hours. W  2:30. F 1 :25 -3 :20 . G. J. C um m ings.
A  com parison  of nationa l p o lic ie s  and p ro ­
gram s as im p lem ented  at loca l leve ls  in the  
U nited  States, C anada, and Latin  Am erica .
The m a jo r fo cu s  is on p o lic ie s  and prog ram s 
a ffec ting  the  deve lopm en t po ten tia l o f ru ra l o r 
nonm e tropo litan  areas. A  va rie ty  o f sp ec ific  
d eve lopm en t p ro jec ts  are review ed and eva lu ­
ated.
157 Subsistence Agriculture in Transition
Fall term . C red it th ree  hours. M W F  11:15.
M. L. Barnett.
An ana lys is  o f se lected  types of peasant co m ­
m unities, draw n from  d iffe rin g  e co lo g ica l co n ­
d it io n s  (w et rice, ra in -fo re s t tro p ics , m onsoon 
and su b tro p ics  and h igh  a lt itud e ). S ocia l 
s truc tu re , system s of fa rm ing  and land tenure  
a rrangem ents, m o tiva tiona l ch a ra c te ris tic s  o f 
su bs is tence  fa rm ers in the  con tex t o f s o c io ­
econ o m ic  change . Theo re tica l and p o licy  
aspects  o f m ode rn iza tion  and tra d itio n a l a g r i­
cu ltu re  and p rog ram m ing  fo r a g ricu ltu ra l 
deve lopm ent.
162 (310) Rural M inorities in Com parative  
Perspective. Fall term . C red it th ree  hours. Not 
open to  freshm en. T Th 2 :3 0 -3 :45 . J. W. 
C onverse.
The notion  o f in te rna l c o lo n ia lism  w ill be 
exam ined as a fram ew ork  fo r s tudy ing  the  s itu a ­
tion  of m ino rity  g roups in va rious coun tries . 
Factors a ffec ting  the  am oun t o f so c ia l m o b ility  
and the  deg ree  of in co rp o ra tio n  o f m arg ina l 
g roups in to  the  la rge r so c ie ty  w ill be exam ined. 
A ction  s tra teg ies  fo r m o b iliz in g  g roups tow ard  
h ig h e r leve ls o f p a rtic ip a tio n  w ill be cons ide red . 
M a jo r em phas is  w ill be d irec ted  tow ard  rural 
B lacks, C h icanos, and Ind ians, but the  s itu a ­
tion  o f o the r e th n ic  m ino rities  in the  U.S. and 
the  s itu a tio n s  o f m ino rity  g roups  in o the r 
coun tries  w ill a lso  be cons ide red .
163 S trategies of Social Reform Fall term . 
C red it th ree  hours. M W F  12:20. A. D. M ilno r. 
A s tudy of the  s truc tu re  o f p o licy -m ak in g  in s ti­
tu tions  and th e ir re la tio n sh ip  to  soc ie ta l su b ­
g roups. W ith in  these re la tio n sh ip s  re levant 
te ch n iq u es  of soc ia l action , e sp e c ia lly  o rga n iza ­
tion  and m o b iliza tio n , w ill be exam ined w ith in  
se lected  p rob lem  areas. Specia l a tten tion  w ill 
be g iven to  the  po ten tia l sources o f res is tance  
and assessm ent o f success and fa ilu re  re la tive  
to  va rious  s tra teg ies. C om parisons w ill a lso
be draw n as to  the  short- and long -te rm  im pacts  
o f a lte rna tive  stra teg ies.
201 (200) Analysis of S elected Societal Field 
Problems. S pring  term . C red it th ree  hours.
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T Th 10:10. Th ird  sess ion  to  be arranged.
H. R. Capener.
D esigned to  fo llo w  course  100 th rough  a c lose  
s tuden t-teache r w ork ing  re la tio n sh ip . The course  
w ill enab le  s tudents to  exp lo re  in g reater 
depth  se lected  soc ie ta l issues and prob lem s. 
S tudents may choose  am ong fo u r to p ic  areas 
o ffe red . S ince to p ics  vary from  year to  year, 
co nsu lt the  depa rtm en t o ffice  fo r the  cu rren t 
lis tin g . S ections offe red  in the  past inc luded  
in te rna tiona l deve lopm ent, rural poverty, soc ie ty  
o f the  fu tu re , and env ironm enta l soc io logy . 
T o p ics  w ill be cons ide red  at the  com m un ity , 
nationa l and in te rna tiona l levels.
314 (440) Introduction to Com puter Uses in 
Data Analysis. Fall term . C red it th ree  hours.
S-U grades o p tio n a l. P re requ is ite : one course 
in s ta tis tics  o r perm iss ion  of ins truc to r. T Th 
11:15. Labora tory to  be a rranged. D. E. M oore. 
An in trod u c to ry  course  in com pu ting  open to  all 
s tudents  w ith  in terests  in ana lyz ing  data. T op ics  
w ill inc lude : p repara tion  and d esc rip tio n  of 
data; p repa ra tion  and runn ing  o f co m pu te r p ro ­
gram s using the  FORTRAN language; com puter 
a ttr ibu tes  and a pp lica tio n s ; lib ra ry  p rogram s 
and associa ted  fa c ilitie s .
322 (405) Organization Dynamics Spring  
term . C red it th ree  hours. S-U g rades o p tiona l. 
P re requ is ite : 100 or 210 or p erm iss ion  of the 
ins truc to r. Not open to  freshm en or sophom ores. 
M W 11:15-1 :10 . W. W. Reeder.
A  s tudy of the  m ethods and tech n iq u es  by 
w h ich  o rgan iza tion  consu ltan ts, o ffice rs, group 
m em bers, and adm in is tra to rs  may increase the 
e ffectiveness of o rgan iza tions . Five ca tegories  of 
o rgan iza tion  p rob lem s are cons ide red : (1) p ro ­
gram  prob lem s, (2) leade rsh ip  prob lem s,
(3) m em bersh ip  prob lem s, (4) p rob lem s re la ted 
to  m eetings, and (5) o rgan iza tiona l and p ub lic  
re la tions  p rob lem s. O rgan iza tion  th e o rie s  are 
presented in re la tion  to  th e ir uses in ana lysis, 
p red ic tio n , d iagnos is , and in d es ign ing  p rogram s 
to  bring  abou t o rgan iza tiona l changes. The firs t 
hour is a lec tu re -d iscuss io n  period ; the  second 
hour is a g roup  sk ills , g roup  process, and 
g roup  se ns itiv ity  labora tory.
323 (436) Social M ovements and the Socio l­
ogy of Confrontation S pring  term . C red it th ree  
hours. S-U g rades o p tiona l. T Th 12:20-1 :35 . 
E nro llm en t lim ited  to  tw enty-five . W. W. Bauder. 
D esigned to  p rov ide  opp o rtu n ity  fo r m axim um  
student p a rtic ip a tion . S tudents under fa cu lty  
superv is ion  w ill p lan and organ ize  the  course 
w h ich  w ill fo llo w  a sem ina r fo rm at. The course 
content w ill be an in te rac tion  between a va il­
a b le  th e o rie s  of co lle c tive  behav ior and se lected  
com prehens ive  case stud ies. The theo ries  of 
B lum er, H eberle , the  Langs, Sm elser, Toch, 
Turner, Young and o the rs w ill be used to  help  
understand se lected  cases from  a w ide  range
o f soc ia l m ovem ents such as the  B lack Power 
m ovem ent, N ationa l Farms O rgan iza tions, and 
va rious  s tudent m ovem ents.
324 Social Organization and the Environ­
ment. S pring  te rm . C red it th ree  hours. Not 
open  to  freshm en o r sophom ores. M W F  9:05.
E. W. C ow ard, Jr.
A  d iscu ss io n  o f p rin c ip le s  invo lved in the  in te r­
ac tion  o f man and h is  p hys ica l env ironm ent 
as view ed from  an ecosystem  perspective . S pe­
c ia l em phas is  w ill be g iven to  the  fu n c tio n  of 
soc ia l o rgan iza tion  in m an-env ironm ent ex­
changes. P rinc ip les  w ill be illu s tra te d  by 
re fe rring  to  both p re -in d u s tr ia l and industria l 
soc ie ties . The course  w ill p rov ide  a concep tua l 
fram ew ork  fo r unde rs tand ing  reoccu rring  
e nv ironm en ta l p rob lem s.
343 (443) Politics, S ocial Control, and 
Pluralism. S pring  term . C red it th ree  hours.
S-U grades o p tio n a l. O ffered in a lte rna te  years. 
Open to  uppe rc lassm en  and g radua te  s tudents. 
P re requ is ite : 100 or equ iva len t. T Th 12:20-1 :35 . 
P. R. Eberts.
C om para tive  ana lyses of su bstan tive  and m eth ­
o d o lo g ica l issues in so c ia l co n tro l p rocesses 
w ith in  the  p o litic a l e conom ies o f p rim a rily  
W estern dem ocrac ies , but w ith  illu s tra tive  
a tten tion  to  C om m un is t and deve lo p in g  soc ie ties . 
P lu ra lism  and con tro l w ill be v iew ed  re la tive  
to  p roductive , a lloca tive , and sta ffing  p ro ­
cesses of soc ie ty , as they  a ffec t va rious o c c u ­
pa tiona l ca tegories , com m un itie s  o f d iffe ren t 
size, and ins titu tio n s  p rim a rily  respo n s ib le  fo r 
m a in ta in ing  soc ia l o rder.
344 (390) Social Stratification and Change.
Fall term . C red it th ree  hours. P re requ is ite :
R.S. 100 o r equ iva len t, not open to  freshm en or 
sophom ores. M W F  1:25, D. E. M oore.
The focus w ill be on p rocesses of soc ia l 
s tra tifica tio n  as keys to  unders tand ing  socia l 
change. V arious th e o rie s  of s tra tifica tio n  w ill 
be review ed before  tu rn ing  to  an exam ina tion  of 
cu rren t research . P a rticu la r a tten tion  w ill be 
g iven to  the  re la tio n sh ip  between th e o ry  and 
research, e sp e c ia lly  the  cho ice  of ind ica to rs  
o f s tra tifica tio n  and change.
355 Rural Developm ent and Cultural Change
S pring  term . C red it th ree  hours. T Th 10:10— 
11:25. M. L. Barnett.
A na lys is  o f p lanned  soc ia l change  prog ram s in 
p red o m ina n tly  a g ricu ltu ra l soc ie ties . Focusing 
on p rob lem s o f a dm in is tra tion , so c io -e co no m ic  
deve lopm en t and the  in trod u c tio n  of new p rac ­
tice s  and techn iques. Data on resettlem ent, 
com m un ity  deve lopm ent, irr ig a tio n  and the  
so c ia l p rob lem s of new h ig h -y ie ld in g  gra in  
va rie ties  w ill be cons ide red . D esigned fo r s tu ­
den ts conce rned  w ith  p ro fess iona l o r techn ica l 
w ork in tra n s itio n a l so c ia l system s.
356 (412) Rural Society in A m erica Fall 
term . C red it th ree  hours. S-U g rades o p tio n a l. 
M W F  9:05. E. W. C ow ard, Jr.
The focus is on the  rural sec to r o f A m erican  
socie ty. S o c io lo g ica l perspectives  w ill be used 
to  exam ine the  nature of p resen t rural soc ie ty
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and its h is to rica l deve lopm ent. A tten tion  w ill 
be g iven to  past and p resen t p o lic ie s  regard ing  
the use of natural resources, te ch n o lo g ica l im ­
provem ents, access to  e conom ic  m arkets and 
patte rns o f p o litica l in fluence.
380 Independent Honors Research in Social 
Science. Throughou t the  year. C red it one to 
s ix  hours. Open on ly  to  cand ida tes  w ho  have 
met the  requ irem ents  fo r the Honors program .
A m axim um  of s ix  c re d its  may be earned in 
the  Honors Program .
441 (511) Introduction to Urban and Regional 
Theory. Fall term . C red it th ree  hours. S-U 
grades o p tiona l. U pper c lass  and g raduate  
s tudent sta tus or consen t o f an ins truc to r.
T Th 9:05 p lus one d iscu ss io n  hour to  be 
arranged. P. R. Eberts. S tudents reg is te ring  for 
th is  course  m ust do  so under th e ir respective  
co llege  course  num ber (A lso  g iven as PPRA 
4 10-510).
An in te rd isc ip lin a ry  course  focused  upon 
soc ia l, p o litica l, and econom ic  aspects o f 
reg ional A m erica . V iew ed from  the  perspective  
o f dem ography, eco logy, soc ia l o rgan iza tion  
and p lann ing , the  em ergence  of a new  socie ty  
and its im p lica tio n s  fo r con tem pora ry  A m erica  
w ill be conside red .
471-491 (350 -352) Inform al Study T h ro ug h ­
o u t the  year. C red it one to  th ree  hours. S-U 
g rades op tio n a l. May be repeated. U nder­
g raduates m ust a ttach  to  th e ir p rereg is tra tion  
m ateria l w ritten  p erm iss ion  from  the  fa cu lty  
m em ber w ho  w ill supe rv ise  the  w ork  and 
assign  the  grade.
471 (350) Readings 
481 (351) Research Experience  
491 (352) Public Service Experience
492 (353) U ndergraduate Teaching Experi­
ence. Fall o r sp ring . C red it one to  th ree  hours. 
S-U g rades o p tiona l. A ss is tan ts  only. May be 
repeated. P a rtic ipa tion  in the  ongo ing  teach ing  
program  o f the  departm ent. U ndergraduates 
must a ttach  to th e ir p re reg is tra tion  m ateria l 
w ritten  perm iss ion  from  the  fa cu lty  m em ber 
w ho w ill superv ise  the  w ork  and ass ign  the 
grade.
606 (420) Social Change in Community and 
Regions. Fall term . C red it th ree  hours. S-U 
grades o p tiona l. M W F  11:15. F. W. Young.
A genera l review  of theory, e m p irica l s tud ies 
and p o licy  p re sc rip tio ns  as a pp lied  to co m ­
m unities and regions, e sp e c ia lly  those  in less 
deve loped coun tries. The m acrod iffu s io n is t 
perspective , hum an eco logy, the  W eberian  tra ­
d ition , centra l p lace  theory, N eo-M arx is t 
econom ic  s truc tu ra lism , and sym bo lic  s tru c ­
tu ra lism  are com pared . T h e ir ca pa c ity  to  in te r­
p ret soc ia l change  in subna tiona l un its  is 
assessed w ith  respect to  the ro le  o f techno logy, 
innova tion , g row th , dec line , stagnation , dua lism , 
soc ia l m ovem ents, and con flic t.
618 (514) Research Design I Fall term . C red it 
fo u r hours. M W F 10:10. J. D. Francis.
Th is is the  firs t o f a tw o -sem este r sequence  in 
g radua te -leve l research  m ethods dea ling  w ith  
d a ta -ga the ring  p rob lem s (e ithe r course  may be 
taken ind iv id u a lly ). The firs t pa rt o f th is  course  
d iscusses essen tia lly  p rob lem s o f m easure­
m ent. Em phasis  is upon the  des ign  o f m ea­
suring  instrum ents, p rob lem s o f re lia b ility  and 
va lid ity . Som e com m on fo rm s of m easuring  
ins trum en ts  w ill be d iscussed : pa ired  co m ­
parisons, L ikert and G uttm an sca les  and som e 
d iscu ss io n  of m u ltid im en s io na l techn iques. 
Factor ana lys is  w ill be inc lu d ed . The sequence  
in g radua te  m ethods w ill dea l w ith  sam pling  
fram es and som e p ragm a tic  tech n iq u es  as w ell 
as som e d iscu ss io n  of s ta tis tica l ana lys is  
p rocedu res  app ro p ria te  under each. A th ird  
part o f the  course  w ill d iscu ss  p rob lem s of 
research  des ign  and leg itim acy  o f in ferences. 
T h roughou t the  course  s tudents  are expected 
to  use actua l data  and thus fa m ilia r ize  th e m ­
selves w ith  data  hand ling  and p rocessing .
619 (515) Research Design II S pring  term . 
C red it fo u r hours. P re requ is ite : an in trod u c to ry  
m ethods course  or a s ta tis tics  course . M W F  
10:10. J. D. Francis.
An in te rm ed ia te  level trea tm ent o f the  fo llo w ­
ing to p ics : nonexperim enta l des igns, regress ion  
ana lys is , ana lys is  o f variance, ana lys is  o f 
covariance, and causa l m odels. A c lass ic  p iece  
of so c io lo g ica l research w ill be one source 
of illu s tra tion  and labo ra to ry  exercises.
631 (498) Com munity Structure and Aging.
Fall term . C red it th ree  hours. Open to  seniors 
and g radua te  s tudents. S-U grades o p tiona l.
T  Th 2 :30 -3 :45 . P. Taietz.
A m ode l fo r co nce p tu a liz ing  and m easuring  
the  d im ens ions  a long w h ich  com m un itie s  vary 
w ill be s tud ied . The im p lica tio n s  of the  m odel 
fo r soc ia l p lann ing  and p u b lic  p o licy  w ill be 
exam ined in the  con tex t o f the  co m m un ity ’s 
ag ing  p opu la tion . S pec ia l a tten tion  w ill be g iven 
to  com m un ity  p rogram s, fa c ilitie s , and serv ices 
fo r the  ag ing  and to  the  im pa c t o f com m un ity  
env ironm en t on the  behav ior and a ttitudes of 
the  aging .
632 (421) Com munity Structure and Planned 
Change I. Fall term . C red it th ree  hours. W F 
1 :25 -2 :40 . H. R. C apener and E. C. E rickson. 
Part I o f th is  tw o -sem este r course  ana lyzes the 
pa tte rns  of com m un ity  s truc tu re  in te rm s of 
s tra tegy im p lica tio n s  fo r change  and d eve lo p ­
m ent. Exam ined a lso are the  re la tiona l form s
of horizon ta l and ve rtica l linkage, the  fo rm  and 
fu n c tio n  of com m un ity  pow er and the  in te r­
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re la tio n sh ip s  o f these and o the r va ria b le s  of 
co m m un ity  d ynam ics  in a system  context. 
M a te ria ls  are draw n from  case s tu d ie s  and 
in te ra c tio n  w ith  com m un ity  o ffic ia ls  and leaders.
633 (411) Community Structure and Planned  
Change II. S pring  term . C red it th ree  hours. 
P re requ is ite : R.S. 632. T 12 :20-4 :40 . H. R. 
C apener and E. C. E rickson.
Part II b u ild s  on the  p re re q u is ite  o f Part I above 
and is devoted to  a sem ester o f a p p lie d  fie ld  
expe rience  invo lv ing  ac tua l co n trib u te d  w o rk  in 
an agency, o rgan iza tion  o r p ro je c t w he re in  a 
p rogram  has been w orked out and approved 
by the  ins truc to r. A  fina l w ritte n  p ro je c t report 
com p le te s  the  superv ised  fie ld  experim ent.
635 (522) S ocial Power and Community  
Change. S pring  term . C red it fo u r hours. T Th 
10:10-12 :05 . A. D. M ilnor.
A  s o c io p o litic a l app roach  to  pow er as an aspect 
o f com m un ity  life. M e th o do log ica l and th e ­
o re tica l app roaches of recen t co m m un ity  power 
s tud ies  are analyzed. R epresentativeness, re ­
sponsiveness, and ou tpu t o f dec is io n -m a k ing  
s tru c tu re s  and e ffectiveness of change  s tra teg ies  
are cons ide red .
652 (501) In terdisciplinary Perspectives on 
Developm ent. Fall term . C red it th ree  hours. 
G raduate  s tudents or consen t o f instructo r.
T 2 :30 -5 :30 . G. J. C um m ings.
A  com parison  o f severa l conce p tu a l fram ew orks 
re levant to  hum an deve lopm ent. The centra l 
purpose  o f the  sem inar is to  exp lo re  the 
p o s s ib ility  o f d es ign ing  a m ore com prehens ive  
theo ry  of deve lopm ent.
661 (437) Differential Life Styles of the Aging
S pring  term . C red it th ree  hours. Open to  seniors 
and g radua te  students. S-U g rades optiona l.
T  Th 2 :30 -3 :45 . P. Taietz.
The life  sty les of the  ag ing  w ill be ana lyzed and 
evalua ted from  the  s ta n d po in t o f d isengagem ent 
theory, age segrega tion  versus age in teg ra tion , 
and the  re tirem en t p rocess. A s tudy o f research  
lite ra tu re , som e in te ra c tio n  w ith  o ld e r persons 
in a va rie ty  o f liv ing  arrangem ents, and fie ld  
tr ip s  w ill p rov ide  s tudents  w ith  a bas is  fo r 
p ropos ing  innovative  life  sty les as w e ll as 
m o d ifica tio ns  in the  present a rrangem ents.
711 The Design of Social Organization Re­
search. S pring  term . C red it th ree  hours. Pre­
requ is ite : consen t o f ins truc to r. T 12 :20-2 :15 ;
Th 12:20-1 :05 . D. E. M oore and J. D. Francis. 
The purpose  o f th is  sem ina r is to  p rov ide  the 
s tu d e n t w ith  the  o p p o rtu n ity  to  des ign  a 
substan tia l e m p irica l s tudy in soc ia l o rga n iza ­
tion . The firs t part o f the  sem ester w ill be a 
c r it ic a l review  of exem p la ry s tud ies  in so c io lo gy  
fo cu s in g  on the  th e o re tica l context, the  cho ice  
of m ethods, and the  im p lica tio n s  o f each fo r 
the  fin d in g s  and co nc lu s ion s . The second part 
o f the  sem ester w ill be a d iscu ss io n  o f s tu ­
den t p roposa ls .
[712 Factor Analysis and M ultidim ensional 
Scaling. Fall term . C red it fo u r hours. M W F  
10:10. J. D. F rancis. N ot o ffe red  in 1974-75. 
T o p ics  w h ich  w ill be d iscussed  durin g  the  
sem ester inc lu d e : p h ilo so p h y  o f fa c to r ana lysis, 
fa c to r a na lys is  m ode ls, the  fa c to rin g  des ign , 
fa c to rin g  te ch n iq u es , an overv iew  o f m u lt i­
d im e n s io n a l sca ling  and a com parison  w ith  
fa c to r ana lys is  m ode ls, an in -d e p th  inves tiga ­
tio n  o f S m a lles t S pace A na lys is , M DSCAL 
and o the r m u ltid im en s io na l sca lin g  techn iques. 
The student m ust have som e p rev ious course - 
w o rk  in sca lin g  and s ta tis tics . As m atrix  
a lgeb ra  is an in teg ra l part o f these  p rocedu res  
som e c lass  tim e  p lus  extra  sess ions w ill be 
devoted to  th is  to p ic . The s tuden t is expected 
to  com p le te  severa l labo r ass ignm ents  using  
the  te chn iques .]
[715 M acrosocio log ical Description of a 
Single Country. S pring  term . C red it fo u r hours. 
T Th 2 :30 -4 :10 . F. W. Y oung. N ot o ffe red  in 
1974-75.
D esigned  fo r s tudents  w ho  w ant to  learn  how 
to  m ake a so c io lo g ic a l d esc rip tio n  o f a w ho le  
coun try . Each s tu d e n t is gu ided  th ro u g h o u t the 
term  in co ns tru c ting  a p o te n tia lly  in te rd is c i­
p lin a ry  a na lys is  o f a coun try  he has chosen  fo r 
study. T o p ics  covered : the  co un try 's  p lace  in 
va rious  in te rna tiona l h ie ra rch ie s ; the  id e n tifi­
ca tion  o f p o litic a l un its , bureaucrac ies , 
co rpo ra tio ns , and d eve lopm en t p ro jec ts ; changes 
in the  s ta tus o f e th n ic  g roups  and p o litic a l 
parties; the  o rga n iza tio n  o f a g ricu ltu re ; p op u ­
la tion  m ovem ents, e tc. The course  beg ins w ith  
s im p le  d esc rip tive  m a te ria ls  from  a va rie ty  
o f m ostly  less deve loped  coun tries , but 
in c lu d in g  sta tes o f the  U nited  S tates. It m oves 
on to  s tandard  ca te g orie s  and ind ice s  and a 
recen tly  deve loped  system  o f m acrosoc ia l 
accoun ting .)
716 (516) M acrostructural Research M ethods
S pring  term . C red it fo u r hours. T Th 2 :30 -4 :10 .
F. W. Young.
The com para tive  s tudy o f large  so c ia l system s 
is presented as a new research  s ty le  tha t is 
esp e c ia lly  a pp ro p ria te  to  research  in and on 
deve lo p in g  co un tries . The fie ld  te ch n iq u e  o f 
m acrosurveys and the  uses o f ava ila b le  data 
such as nationa l soc ia l a ccou n tin g , docum ents, 
e th n og ra ph ic  reports , and aeria l pho tog raphs 
are em phasized . S pec ia l a tten tion  is g iven to 
trend  stud ies; the  a ssum p tions  o f m acro- 
s truc tu ra l ana lys is ; rap id , low -co s t research 
p rocedures ; and the  m echan ics  o f data  arch ives.
[717 Regression and Path Analysis Spring  
term . C red it fo u r hours. P re requ is ite : Two 
courses in s ta tis tics  and one in m ethods. M W F  
10:10. J. D. F rancis. N ot o ffe red  in 1974-75. 
The firs t pa rt o f the  course  w ill co ns is t o f a 
review  o f m and non line a r regress ion.
Two stage least squares m ode ls  w ill be d is ­
cussed fo r s o c io lo g ic a l data. The la tte r ha lf o f
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the  course  w ill deal w ith  recurs ive  and non ­
recurs ive  path m ode ls.]
721 (510) Seminar on Decision Making and 
Social Action. Fall term . C red it th ree  hours.
M F 10:10 and a w eekly  tw o -ho u r labora tory. 
T im e to  be a rranged. W. W. Reeder.
An in trod u c tio n  to research  and theo ry  on 
dec is ion  m aking and so c ia l ac tion  at the g ra d u ­
ate level. The lectures fo r 210 are used 
to p rov ide  a sys tem atic  p resen ta tion  of the 
sub ject, and the  tw o -hou r w eekly  labora to ry  is 
used to  d iscu ss  a d d itio na l research  and theory 
re la ted to the  to p ics  presented.
742 (624) M acro Systems Theory. Spring  
term . C red it th ree  hours. G iven in a lte rna te  
years. S-U g rades op tiona l. Th 10:10-12:20.
P. R. Eberts.
A na lys is  o f m a jo r th e o re tica l and research  
p rob lem s re la ted  to c o nce p tu a liz ing  stress areas 
in so c ie ty ’s chang ing  o rgan iza tiona l p rocesses. 
T op ics  w ill be covered by repo rts  on m ajor 
c lass ica l and con tem pora ry  theo ris ts , paying 
particu la r a tten tion  to  th e ir  po ten tia lity , using 
m odern a na ly tic  tech n iq u es  on cu rren t issues 
in p o litica l econom y.
751 (528) Applications of Sociology to D evel­
opment Programs. S pring  term . C red it fo u r 
hours. Open to  g radua te  s tudents  on ly . T Th 
2 :30 -4 :10 . J. W. Converse.
C onsidera tion  o f p rob lem s of im p lem enting  
change  s tra teg ies  at nationa l, reg iona l, and 
ins titu tiona l leve ls, e sp e c ia lly  as they  relate 
to rural deve lopm ent. A tten tion  w ill focus on 
ins titu tiona l o bs tac les  to  increas ing  the  am ount 
o f w ea lth  genera ted  and re ta ined  w ith in  a 
system  as w e ll as ex is ting  patte rns of w ea lth  
d is tr ib u tio n  and how  these can be changed 
th rough  deve lopm enta l p rog ram s and processes. 
An exam ina tion  of the d ependency fram ew ork  
and em erg ing, lite ra tu re  on soc ie ta l o r d eve l­
opm enta l change  as contras ted  to  soc ia l o r 
evo lu tiona ry  change. C ons ide ra tion  o f the 
d iffe ren t contexts  w ith in  w h ich  deve lopm enta l 
change  occurs  and the  pow er ba lances between 
d iffe ren t acto rs in in te rna tiona l and nationa l 
systems.
754 Peasants, W ater, and Developm ent
Spring  term . C red it th ree  hours. T im e to  be 
arranged. M. L. Barnett and E. W. C ow ard, Jr. 
This sem inar w ill focus on irr iga ted  a gricu ltu re  
and its re la tion  to  a g ricu ltu ra l deve lopm en t in 
both dom estic  and in te rna tiona l contexts . The 
lite ra tu re  dea ling  w ith  so c ia l processes w ith in  
irr ig a tion  system s and between irr ig a tion  system s 
and th e ir soc ia l se tting  w ill be review ed. To 
prov ide  a com para tive  p e rspec tive , both tra d i­
tiona l and m odern  irr ig a tion  system s w ill be 
exam ined. The sem inar w ill be an o ppo rtun ity  
to exam ine sys te m a tica lly  the  ins titu tio n a l and 
organ iza tiona l p o licy  issues assoc ia ted  w ith  
the  des ign  and opera tion  o f system s o f irriga ted  
agricu ltu re .
791 (552) Teaching Experience Fall o r 
sp ring . C red it one to  th ree  hours. P re requ is ite : 
g radua te  s tand ing . P a rtic ipa tion  in the  ongo ing  
te a ch in g  program  o f the  departm ent.
792 (553) Public Service Experience.
Thro ug h o u t the  year. C red it to  be a rranged. 
P re requ is ite : g radua te  s tand ing . P a rtic ip a tio n  in 
the  ongo ing  p u b lic  se rv ice  ac tiv it ie s  of the 
departm ent.
871 -8 7 4  Inform al Study T h roughou t the 
year. C red it to  be a rranged. P re requ is ite : 
C and ida te  fo r m aste r's  degree  and p erm iss ion  
of the  g radua te  fie ld  m em ber concerned.
871 R ura l S o c io lo g y
872 D eve lo pm e n t S o c io lo g y
873 O rg a n iza tio n  B e h a v io r and  S o c ia l A c tio n
874 M e th o ds  o f S o c io lo g ic a l R esearch
881 -883  Research. Thro ug h o u t the  year. 
C red it to  be a rranged. P re requ is ite : C an d i­
date  fo r m aste r's  degree  and pe rm iss ion  of 
the  g radua te  fie ld  m em ber concerned.
881 R ura l S o c io lo g y
882 D eve lo pm e n t S o c io lo g y
883 O rg a n iza tio n  B e h av io r and S o c ia l A c tio n
971 -9 7 4  Inform al Study T h roughou t the year. 
C red it to  be a rranged. P re requ is ite : C and ida te  
fo r Ph.D. degree  and p erm iss ion  o f the  
g radua te  fie ld  m em ber concerned.
971 R ura l S o c io lo g y
972 D eve lo pm e n t S o c io lo g y
973 O rg a n iza tio n  B e h a v io r and S o c ia l A c tio n
974 M e th o ds  o f S o c io lo g ic a l R esearch
981-983  Research T h roughou t the  year. 
C red it to  be a rranged. P re requ is ite : C and ida te  
fo r Ph.D. degree  and p e rm iss ion  o f the  
g radua te  fie ld  m em ber concerned.
981 R ura l S o c io lo g y
982 D eve lo pm e n t S o c io lo g y
983 O rg a n iza tio n  B e h a v io r and S o c ia l A c tio n
Statistics and Biom etry
200 Statistics and the World We Live In. Fall
and sp ring  term . C red it th ree  hours. Lecture,
T Th 11:15. And one o f the  fo llo w in g  d is c u s ­
sions: Fall term , M 10:10, 1:25, 3:35; T 9:05;
Th 1:25, 2:30; F 9:05, 11:15. S pring  term :
M 10:10, 1:25, 3:35; T  9:05; Th 1:25; F 9:05, 
11:15. Th 2:30. P re lim ina ry  exam ina tions  to  be 
g iven on Thursday even ings o f the  5th and 
11th w eeks. F. B. Cady.
Em phasis is on the  deve lopm en t o f a c r itica l 
a ttitude  fo r eva lua ting  data  and fo rm u la ting
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o p in io n  in the  face  o f uncerta in ty . Invo lves 
num bers and the  use o f num bers as re la ted  to 
the  m any aspects o f soc ie ty . Im portance  w ill 
be p laced  on o b ta in ing  m ean ing fu l da ta  re la ted 
to  a phenom enon o f interest, and upon d e s ig n ­
ing in fo rm a tion  in to  data. E lem entary concep ts  
o f popu la tions , sam p ling  from  popu la tions , 
m ode l b u ild in g , p rob a b ility , fre q u en cy  d is tr i­
bu tions, sam ple  surveys, and experim enta l 
d es ig n s  w ill be presented. P rinc ip le s  o f s ta tis ­
t ic a l in fe rence  are covered th rough  po in t and 
in terva l es tim ation . An in trod u c tio n  is  g iven 
to  the  bas ic  co nce p ts  and d e fin itio n s  in m ea­
surem ent, the  p rin c ip le s  of s c ie n tific  e xpe ri­
m enta tion , and g rap h ica l p resen ta tions. 
Em phasis w ill be on ideas, concep ts , and unde r­
s tand ing  ra the r than on m ethods.
408 Probability and Statistics I Fall term . 
C red it th ree  hours. P re requ is ite : M a them atics  
106, 108, o r 112 o r co nse n t o f ins truc to r. M W F  
10 :10 .
An in trod u c tio n  to  the  theo ry  o f p rob a b ility , 
random  va riab les , p ro b a b ility  m odels, p rob ­
a b ility  d is tr ib u tio n s , genera ting  fu n c tio ns , and 
lim it theory; b io lo g ic a l and s ta tis tica l a p p lic a ­
tio ns  serve to  m otivate  the  p resenta tion.
409 Probability and Statistics II. Spring  
term . C red it th ree  hours. P re requ is ite : course 
408 or equ iva len t. Lectures, M W F 10:10.
The concep ts  deve loped  in 408 are a pp lied  
to  p rov ide  an in trod u c tio n  to  the  theo ry  of 
s ta tis tica l in fe rence . T o p ics  covered inc lu d e  
dec is io n  theory, su ffic iency , es tim ation , hy ­
po thes is  tes ting  and lin e a r regress ion . B io lo g ica l 
app lica tio n s  aga in  serve to  m otivate  the  
presen ta tion.
[411 Stochastic M odels in B iology Spring  
te rm . C red it th ree  hours. P re requ is ite : 409. 
Lectures, M W F 10:10. D iscuss ion  period  to 
be a rranged. P ro fessor to be a ppo in ted . Not 
o ffe red  in 1974-75.
An in trod u c tio n  to  s to ch a s tic  p rocesses in 
b io logy . The necessary m athem atics  and 
s ta tis tics  w ill be in troduced  as needed. Re­
cu rren t events, random  w a lk  m ode ls, M arkovian 
processes, b irth -a n d -de a th  processes, e p i­
d em ic  processes, co m pe tit io n  and p redation, 
d iffu s io n  p rocesses, and o the r m ode ls  cu rren tly  
used in b io lo g ica l theo ry  w ill be d iscussed  and 
a pp lied . Specia l em phas is  w ill be g iven the  
va rious  processes a pp lied  to  gene tics .]
[412 Determ inistic M odels in B iology Spring  
term . C red it th ree  hours. P re requ is ite : 409. 
Lectures, M W F 10:10. D iscuss ion  period  to 
be arranged. Ins truc to rs  to  be appo in ted . Not 
offe red  in 1974-75.
An in trod u c tio n  to  d e te rm in is tic  m athem atica l 
m ode ls in b io logy . The a p p lica tio n  w ill be from  
the  b io lo g ic a l v iew po in t. The necessary m athe­
m atics w ill be in troduced  as needed. F in ite  
d iffe rences, d iffe re n tia l equa tions, log is tic ,
g row th  and decay, and o the r d e te rm in is tic  
m ode ls  co rresp o n d in g  to  those  in trod u ce d  in 
411 w ill be d iscu sse d .]
417 M atrix  A lgebra. Fall term . C red it th ree  
hours. P re requ is ite : the  e qu iva le n t o f one year 
o f c o lle g e  a lgebra . M W F 8. D iscuss ion  section  
to  be a rranged. S. R. Searle.
Basic  m a trix  a lgeb ra  w ith  a p p lic a tio n s  in b io l­
ogy, business, e conom ics , and s ta tis tics . 
A rith m e tic  p rocedu res  and o th e r m atrix  ope ra ­
tions ; de te rm inants , rank and lin e a r in d e ­
pendence, la ten t roots and vectors, so lv ing  
lin e a r e qua tions , gene ra lized  inverses, d ire c t 
sum s and p roducts . Use of m a trices  in 
regress ion  a na lys is  and lin e a r s ta tis tica l m odels.
500 Biom etry Sem inar. Each te rm . C red it 
one hour. S-U g rades only. Th 4. B iom e trics  
U nit Staff.
510 S tatistical M ethods I. Fall te rm . C red it 
fo u r hours. P re requ is ite : g radua te  s ta tus or 
p e rm iss ion  o f ins truc to r. M W F  9:05. Labo ­
ra tory to  be a rranged. E xam ina tions w ill be 
held  at 7:30 p.m. on W ednesday even ings.
C. L. W ood.
The use of p ro b a b ility  m ode ls to  po rtray  the  
va ria tio n s  of obse rva tions a ris ing  th rough  ex­
p erim en ta tion  in b io lo g y  and o the r fie ld s  is 
cons id e red . P a rticu la r a tten tion  is g iven  to  the  
b in o m ia l, the  Poisson, and the  norm al p ro b a b ility  
m ode ls. T echn iques are deve loped  fo r u tiliz ing  
the  in fo rm a tion  conta ined  in obse rva tions a ris ­
ing from  a s p e c ific  p op u la tio n  to  m ake in fe rences 
abou t c h a ra c te ris tic s  o f the  p opu la tion . T o p ics  
inc lu d e  p o in t and in terva l es tim ation , tests  o f 
hypotheses, in fe rence  fo r a s ing le  popu la tion , 
com parisons  between tw o pop u la tio n s , regres­
s ion  and c o rre la tio n  ana lys is , and the  one-w ay 
ana lys is  o f va riance . Both pa ram e tric  and 
nonpa ram e tric  p rocedu res are d iscussed . 
Em phasis  is p laced  on bas ic  s ta tis tica l p r in ­
c ip le s , c r ite r ia  fo r se le c tio n  o f s ta tis tica l 
te ch n iq u es  and the  a p p lic a tio n  o f these  te c h ­
n iques to  a w ide  va rie ty  o f b io lo g ica l s itua tions.
511 Statistical M ethods II S pring  term . 
C red it fo u r hours. P re requ is ite : 510 or the 
equ iva len t. M W F  9:05. Labora to ry to  be a r­
ranged. E xam ina tions w ill be held  at 7 :30 p.m. 
on W ednesday even ings. C. L. W ood.
The w ork  o f 510 is con tinued . T o p ics  inc lu d e  
m u ltip le  and c u rv ilin e a r regress ion , com p lex  
ana lys is  o f va riance  and covariance. The a n a l­
ys is  o f va riance  d iscu ss io n  co ns id e rs  trea tm ent 
des igns, s ing le  degree  o f freedom  contrasts , 
the  s im p le r expe rim en ta l des igns, sam pling  
errors, fixed , m ixed and random  m ode ls , and 
the  e ffec t o f d isp ro p o rtio n a te  num bers.
513 Design o l Experim ents I. Fall term . 
C red it fo u r hours. P re requ is ites : 417 and 511, 
o r the  equ iva len t. M W F 8. D iscuss ion  period  
to  be a rranged. W. T. Federer.
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P rinc ip les  and te chn iques o f experim enta tion , 
th e o re tica l concep ts, extensions and va ria tions  
of the  co m p le te ly  random ized , random ized 
com ple te  b lock , and latin  square  designs, the 
fac to ria l expe rim en t and co n found ing , fra c tio n a l 
rep lica tion  in c lu d in g  response su rface  designs, 
la ttice  des igns, c rossover des igns, augm ented 
and o the r designs, covariance  analyses, e rro r 
rates, tests  and in terva l es tim a tion  fo r ranked 
means, sam ple  size, va riance  com ponent 
analyses, unequal num ber analyses, the  p lace 
o f o rth o go n a lity  in des ign , and advanced 
s ta tis tica l m e thodo logy under va rious  fixed, 
m ixed, and random  m ode ls . P roblem  fo rm u la ­
tio ns  and so lu tions  are stressed.
514 Design of Experim ents II. Spring  term . 
C red it fo u r hours. P re requ is ite : 513. M W F 8. 
D iscussion  period  to be a rranged. W. T. 
Federer.
A co n tinua tion  o f the  w ork  in 513 w ith  em phasis  
on the  ro le  o f co n fo un d in g  in experim enta l and 
trea tm ent des igns. Specia l a tten tion  is paid 
to  s p lit-p lo t and s p lit b lo ck  con found ing  
schem es and a lg o rith m s fo r d is tin g u ish ing  
between w ho le  p lo ts  and s p lit p lo ts . G enera l­
ized fo rm s o f ana lyses and co ns tru c tion  are 
presented fo llo w e d  by a d iscu ss io n  from  
se lected  top ics , on long -te rm  experim ents, 
com b ina tion  o f resu lts  from  severa l expe ri­
ments, sequen tia l e xpe rim enta tion , va riance  
com ponen t ana lyses, es tim ation  procedures, 
linea r hypotheses, h e rita b ility  s tud ies, m u lti­
varia te  analyses, unequal num bers ana lyses and 
th e ir one -to -one  co rresp o n de n ce  w ith  fra c tio n a l 
re p lica tio n , and re la ted  top ics .
517 Linear Models S pring  term . C red it 
th ree  hours. S-U g rades only. P re requ is ite :
417, 511, and 409 o r M athem atics  472. T  Th 
10:10-11 :25 . S. R. Searle.
In troduction  to  m u ltino rm a l va riab les  and 
d is tr ib u tio n  o f q ua d ra tic  fo rm s; linea r s ta tis tica l 
m odels, es tim ab le  func tions , and tes tab le  hy­
potheses; regress ion  m odels, experim enta l 
design  m odels, va riance  com ponents  m odels, 
and co m b in a tion s  thereof.
518 Selected Topics in Biometry. S pring  
term . C red it th ree  hours. P re requ is ite : 511 and 
409 or the  equ iva len t. T im e to  be arranged.
D. S. Robson.
Top ics w ill be se lected  from  a lis t inc lu d in g  
the  p rin c ip le s  and m e thodo logy of b ioassay, 
b iosam p ling , nonpa ram e tric  m ethods, m ark- 
recap ture  m ethods, and s ta tis tica l gene tics.
519 M ultivariate Theory and A pplication Fall 
term . C red it th ree  hours. S-U g rades only. 
P rerequ is ites: 417, 511 and 409 or M ath 472.
T Th 10:10-11 :25 . S. R. Searle.
M ost o f the  to p ics  in the  A nderson  text An  
In tro d u c tion  to M u ltiva ria te  S ta tis tica l A na lys is  
w ill be covered: m u ltino rm a l va riab les , e s ti­
m ation, W ishart d is trib u tio n , genera lized  T 2 and
genera lized  va riance , p r in c ip a l com ponents, 
ca no n ica l co rre la tions , and fa c to r ana lys is , w ith  
em phasis  on deriva tion  o f p r in c ip le  results.
[520 Design of Experim ent III. Fall term . 
C red it th ree  hours. P re requ is ite : 417, 514 and 
M a them a tics  431 -4 3 2  or the  equ iva le n t and 
consen t o f ins truc to r. M W F 8. W. T. Federer. 
Not o ffe red  in Fall 1974.
A  m athem atica l deve lopm ent o f the  properties, 
co ns tru c tion , and ana lys is  o f expe rim en t and 
trea tm ent designs. Proofs to  be g iven fo r know n 
resu lts  and p rob lem s to  be fo rm u la ted  in 
m athem atica l te rm s.]
499 Special Problem s in Statistics and 
Biometry. Fall, sp ring , o r sum m er. C red it one 
or m ore hours by a rrangem ent w ith  ins truc to r. 
P re requ is ite : p erm iss ion  to  reg is te r. B iom e trics  
U n it staff.
Introduction to Com puter Uses in Data Analysis  
(Rural Sociology 314). Fall. C red it th ree  hours. 
T Th 11:15.
An in trod u c to ry  course  in co m pu tin g  open  to 
a ll s tuden ts  w ith  in terests  in ana lyz ing  data: 
p repa ra tion  and d e scrip tio n  o f data ; p reparing  
and runn ing  co m pu te r p rog ram s using  the  
FORTRAN language; com pu te r a ttr ibu tes  and 
a pp lica tio n s ; lib ra ry  p rogram s and associa ted  
fa c ilitie s .
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103 G eneral H orticulture S pring  term . C red it 
fo u r hours. Lectures, M W F 8. Labora tory,
M T W or Th 2 -4 :2 5 . L im ited  to  25 students 
per labo ra to ry  section . R. S he ldrake.
An in trod u c to ry  course  in genera l ho rticu ltu re , 
in c lu d in g  flow er, fru it, and vege tab le  g row ing . 
In tended  p rim a rily  fo r s tudents w ho  w ant a 
genera l know ledge  o f the  sub jec t, and fo r those 
w ho w ish  to  sp ec ia lize  in som e fie ld  o f h o rt i­
cu ltu re  but have lim ited  background  e ithe r in 
p rac tica l expe rience  or in tra in in g  in botany 
and agronom y.
123 Organic Gardening S pring  te rm . C red it 
tw o hours. L im ited  to  tw enty  s tudents  per 
section . By p erm iss ion  only. No p re reg is tra tion .
T W  or Th 1 :25 -4 :25 . W. C. Kelly.
A com b ined  d iscu ss io n  and labora to ry  course  
fo r s tudents w ith  little  o r no a g ricu ltu ra l b ack ­
ground. Som e of the  co nce p ts  o f o rgan ic  
g a rden ing  are exp lo red  th rough  d iscu ss io n  of 
the  sc ie n tific  lite ra tu re  and by g row ing  p lan ts  
in the  g reenhouse. Each s tuden t m ust lead a 
d iscu ss io n  and w rite  a paper on an app ro p ria te  
top ic .
210 Vegetable Types and Identification Fall 
term . C red it tw o hours. T  2 -4 :2 5 . L. D. Topo lesk i. 
D esigned  to  a cqu a in t the  s tuden t w ith  the  
vege tab le  spec ies  grow n in the  N ortheast and
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the  pests and d iso rde rs  encoun te red  in  th e ir 
p roduc tion . S ub jec ts  covered inc lu d e  id e n tific a ­
tion  o f e con o m ica lly  d es truc tive  w eeds, d iseases 
and insects o f vege tab les; id e n tifica tio n  of 
vege tab le  and weed seeds, seed lings , nu trien t 
d e fic ie n c ie s  and vege tab le  ju d g in g , g rad ing  and 
g rade  defects .
[211 C om m ercial Vegetable Crops. Fall term . 
C red it fo u r hours. S hould  be p receded by 
e lem enta ry  courses in agronom y, botany, and 
chem is try . P re requ is ite : 103 o r its equ iva len t. 
Lectures, M W F  11:15. Labora tory, W  2 -4 :2 5 . 
In s tru c to r to  be de te rm ined . N ot o ffe red  in 
1974-75.
In tended  fo r those  in te rested  in the  com m erc ia l 
vege tab le  industry  from  the  v iew p o in t o f p ro ­
d uc tio n , p rocess ing , m arketing , o r the  re la ted  
se rv ice  industries . T o p ics  inc lu d ed  are te c h ­
n iques, p rob lem s and trends in the  cu ltu re , 
harvesting , sto rage, and m arketing  o f the  m ajor 
vege tab le  c rops  in c lu d in g  pota toes. Several 
fie ld  tr ip s  are taken du rin g  the  labo ra to ry  period  
and one o r tw o w eek-end fie ld  tr ip s  are taken 
early  in the  fa ll.]
312 Post Harvest Handling, and M arketing  
Vegetables. Fall term . C red it th ree  hours. 
Lectures, T Th 9:05. Labora tory, Th 2 -4 :2 5 .
F. M. Isenberg.
P rac tices  and p rocedu res  used in m arketing  and 
s h ip p in g  vege tab les . T o p ics  covered inc lu d e  
legal s truc tu re  o f the  m arket system , grade 
s tandards  and m ethods o f g rad ing , the  physica l 
and legal aspects  o f packages, harvesting  
m ethods, h ydrocoo ling , vacuum  coo lin g  and 
re frige ra tio n  p rin c ipa ls , sto rage  tech n iq u es  and 
m arket p repara tion , use of sp rou t in h ib ito rs  
and o the r ch em ica ls , and ob je c tive  m ethods 
used in q ua lity  con tro l. Several fie ld  tr ip s  w ill 
be taken in ea rly  fa ll.
331 Undergraduate Research Fall and sp ring  
term s. C red it one or m ore hours a term , by 
arrangem ent. U nderg raduates  m ust a ttach  to  
th e ir p re reg is tra tion  m ateria l, w ritten  perm iss ion  
from  the  sta ff m em ber w ho  w ill supe rv ise  the 
w ork  and ass ign  the  g rade. A ny m em ber of 
the  staff.
Specia l p rob lem s may be e lec ted  in any line  of 
vege tab le  work.
401 Vegetable Crop Physiology. Fall term . 
C red it five  hours. P re requ is ite : 211 and B io ­
log ica l S c iences 240 o r th e ir  equ iva len t. Lecture, 
M W  F 11:15. Labora tory, M 2 -4 :2 5 . D iscussion  
pe riod  to  be a rranged. Th o r F a fte rnoons.
W. C. Kelly.
The p h ys io log ica l bases o f cu ltu ra l p rac tice  
and the  a p p lica tio n  of these  p rin c ip le s  to  p rob ­
lem s in vege tab le  p rod u c tio n . O rig ina l lite ra tu re  
is used to  illu s tra te  the  p rin c ip le s  invo lved. 
E xperim enta l m ateria l is s tud ied  in the  lab o ­
ra to ry to  a m p lify  lec ture  to p ics . S ub jec ts  d is ­
cussed  inc lu d e  m inera l n u tritio n  as in fluenced
by fe rtiliza tio n  p rog ram s and c ro p  sequence; 
n u trie n t in te ra c tio n s  and induced  d e fic ie n c ie s ; 
g row th  and d eve lopm en t; flow e ring ; fru it se tting ; 
g row th  co rre la tio n ; senescence; sex expres­
sion ; p h o top e rio d ism ; ve rna liza tio n ; and 
env ironm en ta l fa c to rs  a ffe c tin g  g row th .
413 Kinds and Varieties of Vegetables. Fall 
te rm . C red it th ree  hours. O ffered in a lte rna te  
years. P re requ is ite : 103 and 211 o r p erm iss ion  
to  reg is te r. Labora to ries , W F 2 -4 :2 5 . C lasses 
w ill m eet a t 1:30 A u g us t 28, 29, and 30 w ith  
excused tim e  fo r reg is te ring . P. A. M inges and 
staff.
D esigned  to  he lp  s tudents  ach ieve  p ro fic ie n cy  
in the  eva lua tion  o f vege tab le  va rie tie s  th ro u gh  
s tudy of th e ir  o r ig in , ch a ra c te ris tic s , a da p ta ­
tion , and usage. An im po rta n t pa rt o f the  course  
is the  s tudy o f c rops  in the  fie ld . The vege tab le  
seed ind u s try  is a lso  d iscussed .
[429 Special Topics in Plant Science Exten­
sion. S pring  te rm . C red it one hour. (A d d itio n a l 
c re d it by sp ec ia l a rrangem ent.) O ffered in 
a lte rna te  years. Lecture, F 8. D iscuss ion  period ,
F 2 -4 . P. A. M inges. Not o ffe red  in 1974-75. 
D esigned fo r g radua te  s tudents  and advanced 
unde rg radua tes  in the  severa l p la n t sc ience  
fie ld s  w ho  w ish  to  a cqu ire  a know ledge  of 
extension  a c tiv it ie s  in p repa ra tion  fo r  careers 
in extension  and assoc ia ted  w ork, such as re ­
search  and te ch n ica l w o rk  in both p u b lic  and 
com m erc ia l o rgan iza tions. T o p ics  are re la ted  
to  extension  in o the r coun trie s  as w e ll as in 
the  U nited  S tates. S ta ff m em bers from  o ther 
p lan t sc ien ce  depa rtm en ts  co lla b o ra te  in te a ch ­
ing the  course .]
501 Research M ethods In A pplied Plant
Science. S pring  term . C red it th ree  hours. 
O ffered in a lte rna te  years. P re requ is ite : p e rm is ­
s ion  of the  ins truc to r. C om b ined  lec tures  and 
d iscu ss io ns , T Th 9:05. W. C. Kelly.
The p lann ing  of research p rogram s as in f lu ­
enced  by va rio u s  e conom ic , adm in is tra tive , 
p o litic a l, and g e o g ra p h ic  env ironm ents. The 
advantages and lim ita tio ns  o f co nven tiona l ex­
perim en ta l des ig n s  as they a p p ly  to  sp ec ific  
research  p rob lem s. D iscuss ions  inc lu d e  a 
c r it ic a l in te rp re ta tio n  of experim enta l resu lts  
from  the  lite ra tu re . M any to p ic s  are d ire c tly  
a pp lic a b le  to  the  s tu d e n t's  thes is  research  
p rogram .
520 Teaching Experience. Fall o r sp ring . 
C red it one o r m ore hours by a rrangem en t w ith  
the  ins truc to r. M em bers o f the  staff.
P a rtic ip a tio n  in the  tea ch in g  p rogram  o f the  
d epartm en t.
531 G raduate Research Fall and sp rin g  
te rm s. C red it one o r m ore hours a te rm , by 
a rrangem ent. G raduate  m ust a ttach  to  th e ir 
p re re g is tra tion  m ateria l w ritten  perm iss ion  
from  the  sta ff m em ber w ho  w ill supe rv ise  the
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w ork  and ass ign  the  grade. A ny m em ber of 
the  staff.
Research may be e lected  in any line  o f vege ­
tab le  work.
601 Seminar. Fall and sp rin g  te rm s. Required 
o f g raduate  s tudents tak ing  e ith e r a m ajo r 
o r m inor in th is  departm en t. U nderg raduates
are w elcom e. Th 4:30. M em bers o f D epartm en t 
staff.
610 Special Topics in Vegetable Crops. Fall
and sp rin g  term s. C red it to  be a rranged. 
P re requ is ite : p erm iss ion  to  reg is te r. T im e to  
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R ichard  D esm ond O ’B rien, Ph.D., D irecto r, 
D iv is ion  o f B io lo g ica l S c iences, and P ro fes­
so r o f N eu rob io logy  
Kenneth Leroy Turk, Ph.D., D irec to r o f In te rna ­
tio na l A g ricu ltu ra l D eve lopm ent and 
P ro fessor o f A n im a l S c ience 
S tew art M. C om ber, D ire c to r o f F inance 
G eorge C. Kent, Ph.D., C oo rd in a to r o f P lann ing  
and D eve lopm ent and P ro fessor o f P lant 
P atho logy
Joseph Frank M etz, Jr., Ph.D., A ssoc ia te  and 
A c tin g  D ire c to r o f R esearch, A ssoc ia te  and 
A cting  D irec to r o f the  C orne ll U n ive rs ity  
A g ricu ltu ra l Experim en t S tation, and P ro fessor 
o f M arketing  
Earl H oward Brown, Ph.D., A ssoc ia te  D irec to r 
o f R esident Ins truc tion , P ro fessor in B usiness 
M anagem ent 
Ruben M artin  H eerm an, Ph.D., A ssoc ia te  
D ire c to r o f R esearch and A ssoc ia te  D irec to r 
o f E xperim en t S ta tion  and S en io r R esearch 
A ssoc ia te  in P lant B reed ing
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W illiam  G eorge M errill, Ph.D., A ssocia te  
D irec to r o f C oopera tive  Extension and 
A ssoc ia te  P ro fessor o f A n im al S cience 
Flenry A ise l W adsw orth , Jr., Ph.D., A ssoc ia te  
D ire c to r o f C ooperative  Extension 
S h irle y  Anne W hite, Ph.D., A ssoc ia te  D irec to r 
o f C oopera tive  Extension and P ro fessor o f 
C om m un ica tion  Arts 
Ben jam in  Edward C lark, Ph.D., A ss is tan t D ire c to r 
of the  A g ricu ltu ra l Experim en t S tation, 
A ss is tan t D irec to r o f R esearch, New Y ork 
State C o llege  of A g ricu ltu re , and P ro fessor of 
Seed Investiga tions 
Leonard W illiam  Feddem a, Ph.D., Personnel 
A dm in is tra tio n , and A ss is tan t D ire c to r of 
R esident Ins truc tion  
R ichard  G risw o ld  W arner, Ph.D., A ss is tan t 
D ire c to r o f Research and A ss is tan t D irec to r 
o f E xperim ent S ta tion  and P ro fessor o f 
A n im a l S cience 
Henry T. M urphy, Jr., M.A., L ib ra rian  o f the  
A lbe rt R. M ann L ib rary 
D ona ld  C lovel Burgett, Ph.D., C o llege  Registrar, 
and S ecretary o f the  New Y ork  S tate C ollege 
o f A g ricu ltu re  and L ife Sciences
Faculty*
Staff of Instruction, Research, 
and Extension At Ithaca and 
Geneva, New York
Professors
Harry R obert A ins lie , Ph.D., A n im a l S cience  
M artin  A lexander, Ph.D., S oil S c ience 
W illiam  H ubert A llaw ay, Ph.D., S oil S c ience 
D avid Jepson  A llee , Ph.D., Resource E conom ics 
H oward G u ion A ndrus, Ph.D., G u idance  and 
Personnel A dm in is tra tio n  
R ichard  D avison A p lin , Ph.D., M arketing 
Joe Paul B a il, Ph.D., A g ricu ltu ra l E ducation  
H arlan Parker Banks, Ph.D., Botany 
M ilton  L. Barnett, Ph.D., Rural S oc io logy 
D urw ard F ranklin  Batem an, Ph.D., P lant 
P atho logy, and Head o f the  D epartm ent 
W ard W. Bauder, Ph.D., Rural S oc io logy  
C liffo rd  O sborn  Berg, Ph.D., A qu a tic  
E ntom ology
A rth u r B ing, Ph.D., F lo ricu ltu re , Farm ingda le  
Jam es W illiam  Boodley, Ph.D., F lo ricu ltu re , and 
Head o f the D epartm ent 
Carl W illiam  Boothroyd, Ph.D., P lant P atho logy 
David R itchey B ou ld in , Ph.D., S oil S c ience 
Nyle C. Brady, Ph.D., S oil S c ience  (P h ilipp in es) 
Jam es Lew is B rann, Jr., Ph.D., E ntom ology 
C harles A rth u r B ratton, Ph.D., Farm 
M anagem ent 
A lv in  Joseph  B raun, Ph.D., P lant Patho logy, 
Geneva
* N um bers fo llo w in g  nam es in the  sta ff lis t 
ind ica te : (1) on leave, fa ll te rm ; (2) on leave, 
sp rin g  te rm ; (3) on leave, year.
W illiam  Lou is Brown, Jr., Ph.D., E ntom o logy 
R obert Lee B ruce, Ph.D., E xtension E ducation  
M ax Edwin Brunk, Ph.D., M arke ting  
Joseph  B en jam in  B ug lia ri, LL.D., A g ricu ltu ra l 
and B usiness Law 
Thom as Joseph Cade, Ph.D., O rn ith o lo g y  
Foster B ernard Cady, Ph.D., B io lo g ica l S ta tis tics  
H aro ld  R igby C apener, Ph.D., Rural S ocio logy, 
and Head o f the  D epartm en t 
R obert C ha rles  Cetas, Ph.D., P lant P athology, 
R iverhead
R obert Theodore  C lausen, Ph.D., B io logy, 
C ura to r o f the  W iegand H erbarium , and 
M em ber-a t-La rge  in the  D iv is ion  of 
B io lo g ica l S c iences 
R oderick  Keener C layton , Ph.D., B io lo g y  and 
B iophys ics
M arlin  G eorge C line, Ph.D., S oil S c ience  
How ard Em erson C onk lin , Ph.D., Land 
E conom ics
G eorge Joseph  C onnem an, Ph.D ., A g ricu ltu ra l 
E conom ics
Loy Van C row der, Ph.D., In te rna tiona l P lant 
B reed ing
G ordon Joseph C um m ings, Ph.D., Rural 
S oc io logy
H aro ld  R obert C ushm an, Ph.D., A g ricu ltu ra l 
E ducation
S tew art Lam ont D allyn, Ph.D ., V egetab le  C rops, 
R iverhead
Law rence B ryce Darrah, Ph.D., M arketing  
E ugene A lbe rt D elw iche , Ph.D., M ic rob io lo g y  
Bernard  E m ile  D eth ie r, Ph.D., A g ricu ltu ra l 
C lim a to lo g y
Jam es Edwin Dewey, Ph.D., Insec t T o x ico lo g y  
R obert S haft D ickey, Ph.D., P lan t P a tho logy 
Norm an Carl D ondero, Ph.D., A p p lie d  
M ic rob io lo g y  
W illiam  Em erson Drake, Ph.D., A g ricu ltu ra l 
E ducation
W illiam  John Dress, Ph.D., Botany in the 
L. H. Ba iley H ortorium  
M atthew  D rosdoff, Ph.D., S oil S c ience 
W ende ll G eorge Earle, Ph.D., M arketing  
Lou is  Jam es E dgerton, Ph.D., Pom ology, and 
H ead of the  D epartm ent 
Thom as E isner, Ph.D., B io logy  
John  M urray E llio t, Ph.D., A n im a l S cience  
W atson Harry Everhart, Ph.D., N atura l 
Resources, and Head o f the  D epartm en t 
E lm er E llis  Ew ing, Ph.D., V egetab le  C rops 
W alte r Theodore  Federer, Ph.D., B io lo g ica l 
S ta tis tics
R ichard  Bernard  F ischer, Ph.D ., Environm enta l 
E ducation
R obert H u tch inson  Foote, Ph.D., A n im a l S c ience  
O lan Dean Forker, Ph.D., M arketing  
C heste r Gene Forshey, Ph.D., P om ology, and 
S uperin tenden t o f the  H udson Va lley Research 
Labora tory, Geneva 
Edward W ilbu r Foss, M .S.A., A g ricu ltu ra l 
E ng ineering
John  G eorge F ranclem ont, Ph.D ., E ntom o logy 
C hester H igby Freem an, M .S.A., C om m un ica tion  
A rts
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Ronald Bay Furry, Ph.D., A g ricu ltu ra l E ng ineering  
Jam es Leroy Gaylor, Ph.D., B iochem is try , and 
C ha irm an of the  S ection  of B iochem is try  
Harrison Adam  G eise lm ann, Ph.D., M a them atics, 
D epartm ent o f Education  
R obert M cC o llough  G ilm er, Ph.D., P lant 
Patho logy, Geneva 
Edward H adley G lass, Ph.D., E ntom ology, and 
Head o f the D epartm ent, Geneva 
M arvin David G lock, Ph.D., E ducational 
Psycho logy
Dana C lem ent G oodrich , Jr., Ph.D., M arketing  
D ix ie  Bob Gow in, Ph.D., Educational 
Foundations 
C la rence  Orval G rogan, Ph.D., P lant B reed ing  
W esley W innfred  G unkel, Ph.D., A g ricu ltu ra l 
Engineering 
G eorge G ordon G yrisco, Ph.D., E ntom ology 
Lawrence S tanley H am ilton , Ph.D., Forestry 
W illiam  Hansel, Ph.D., A n im a l S c ience 
G lenn W ilbu r H edlund, Ph.D., A g ricu ltu ra l 
Econom ics 
C harles Roy H enderson, Ph.D., A n im al 
Science
Lawrence Betts H ixon, Ph.D., Education  
D oug las Em erson Hogue, Ph.D., A n im al S cience 
R obert W illiam  H olley, Ph.D., B iochem is try  
R ichard  Brian How, Ph.D., A g ricu ltu ra l 
Econom ics
Jack  W. Hudson, Ph.D., E cology, and Head of 
the  D epartm ent 
Francis M. R. Isenberg , Ph.D., V egetab le  C rops 
A ndre  T. Jagendorf, Ph.D., P lant P hysio logy 
Neal F rederick  Jensen, Ph.D., P lant B reeding 
W arren Thurston  Johnson , Ph.D., P lant P atho logy 
and E ntom ology 
W illiam  K irby  Jordan, Ph.D., Food E ng ineering  
W illiam  T ins ley Keeton, Ph.D., B io logy, and 
C ha irm an  in the  Section  o f N eu rob io logy  and 
Behavior
W illiam  C arey Kelly, Ph.D., V egetab le  C rops 
John M erriam  K ingsbury, Ph.D., Botany, and 
D irec to r o f the  O ffice  of M arine  B io logy  
R ichard  Paul Korf, Ph.D., P lant P hys io logy  
Frank V incen t K osikow ski, Ph.D., Food S cience 
Robert Law rence LaB elle, B.Chem.E., Food 
Science, Geneva 
R obert W ing Langhans, Ph.D., F lo ricu ltu re  
O laf F rederick  Larson, Ph.D., Rural S ocio logy, 
and D irec to r o f the  N ortheast R egional 
C enter fo r Rural D eve lopm ent 
D ouglas J. Lathwell, Ph.D., S oil S c ience  
John Paul Leagans, Ph.D., Extension Education  
E dgar R othw ell Lem on, Ph.D., S oil S c ience 
G ilb e rt Levine, Ph.D., A g ricu ltu ra l E ng ineering  
S ieg fried  E ric L ienk, Ph.D., E ntom ology, Geneva 
D onald Jam es Lisk, Ph.D., P estic ida l C hem is try  
Raym ond C harles Loehr, Ph.D., A g ricu ltu ra l and 
E nvironm ental E ng ineering  and D ire c to r o f 
Environm enta l S tud ies 
C lifton  W illiam  Loom is, Ph.D., Farm M anagem ent 
John K asper Loosli, Ph.D., A n im a l S c ience 
Jam es W ende ll Lorbeer, Ph.D., P lant Patho logy 
Carl C liffo rd  Lowe, Ph.D., P lan t B reed ing
R obert F rancis  Lucey, Ph.D., F ie ld C rops 
Edward A lbe rt Lutz, Ph.D., P ub lic  A d m in is tra tio n  
H arry A lexander M acD ona ld , Ph.D., F ie ld  C rops 
W illiam  F rederick  M ai, Ph.D., P lant P a tho logy 
R ichard  Pell M arch, M.S., D airy S cience 
Everett D ona ld  M arkw ard t, M.S.A., A g ricu ltu ra l 
E ng ineering
Russell D ick inson  M artin , M.S., C om m un ica tion  
Arts
G era ld  A lv in  Marx, Ph.D., V egetab le  C rops, 
Geneva
Lou is M e lv ille  M assey, Jr., Ph.D., B iochem is try , 
Geneva
John  G eorge M atthysse, Ph.D., E conom ic 
E ntom o logy 
Leonard R obert M a ttick, Ph.D., Food Science, 
Geneva
D ona ld  Bruce M cC orm ick, Ph.D., B iochem is try  
R obert E. M cD ow ell, Ph.D., In te rna tiona l A n im a l 
S cience
John  W illiam s M ello r, Ph.D., A g ricu ltu ra l 
E conom ics
Roy Leonard M illa r, Ph.D., P lant P atho logy 
John  Ivan M ille r, Ph.D., A n im a l S cience 
R obert D em orest M ille r, Ph.D., S o il P hysics 
W illiam  Frederick M illie r, Ph.D., A g ricu ltu ra l 
E ng ineering  
Jason M illm an, Ph.D., E ducationa l Research 
M ethodo logy 
P h ilip  Adam s M inges, Ph.D., V egetab le  C rops 
Haro ld  Emery M oore, Jr., Ph.D., Botany, in the 
L. H. B a iley H ortorium  
Robert S. M orison, M.D., B io logy  
R obert R is ing M orrow , Ph.D., N atura l Resources 
Roger A. M orse, Ph.D., A p icu ltu re  
Jam es C harles Moyer, Ph.D., C hem istry , Geneva 
A rth u r A llen  Muka, Ph.D., E ntom ology 
Henry M artin  M unger, Ph.D., P lant B reed ing  and 
V egetab le  C rops 
Royse Peak M urphy, Ph.D., P lant B reed ing  
R obert B um s M usgrave, Ph.D., F ie ld . C rops 
Harry B rooks Naylor, Ph.D., M ic rob io lo g y  
W a lte r Ludw ig Nelson, Ph.D., B iochem is try  
M alden C harles N esheim , Ph.D., An im a l 
N utrition
LeRoy W a lte r N ittler, Ph.D., Seed Investiga tions , 
and Head of the  D epartm ent, Geneva 
Joseph  D ona ld  Novak, Ph.D., P ro fessor o f 
S c ience  Education  
C harles Evans O strander, M.S., P ou ltry  S cience 
Edwin B urne ll Oyer, Ph.D., V egetab le  C rops 
D an ie l Ivan Padberg, Ph.D., M arketing  
C harles Edm und Palm, Ph.D., E ntom ology,
L ibe rty  Hyde Ba iley P ro fessor o f A g ricu ltu ra l 
S c iences
D om in ick  Joseph P ao lillo , Jr., Ph.D., Botany 
W illiam  D urley  Pardee, Ph.D., P lant B reed ing  
and C rop S cience 
R obert Lee Patton, Ph.D., Insect Physio logy 
W a lte r J. Pauk, Ph.D., E ducation  
LaVerne LeRoy Pechum an, Ph.D., E ntom ology, 
and C ura to r o f Insects 
M ichae l Peech, Ph.D., S oil S c ience  
D avid P im ente l, Ph.D ., Insect E co logy
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R obert LeRoy P la is ted , Ph.D., P lant B reed ing, 
and Head of the  D epartm en t o f P lant B reed ing  
and B iom etry  
W ilson  G ideon Pond, Ph.D., A n im a l S cience  
N orm an N. Potter, Ph.D., Food S cience  
W illia m  W oodland Reeder, Ph.D., Rural 
S oc io logy
John  Thom as Reid, Ph.D., A n im a l S cience , and 
H ead of the  D epartm ent 
R ichard  Edward R ipp le , Ph.D., P sycho log ica l 
Founda tions 
K enneth Leon R obinson, Ph.D., A g ricu ltu ra l 
E conom ics
W illa rd  B ancro ft R ob inson, Ph.D., C hem istry, 
and Head of the  D epartm en t o f Food 
S cience  and Techno logy, Geneva 
D oug las Sherm an Robson, Ph.D., B io lo g ica l 
S ta tis tics
W illia m  Frantz Rochow, Ph.D., P lan t P atho logy 
Verne N orton R ockcastle , Ph.D., N ature and 
S cience  E ducation  
C ha rles  C lyde R usse ll, Ph.D., C om m un ica tion  
A rts , and Head o f the  D epartm ent 
H erbert M artin  Schaaf, Ph.D., P lant B reed ing  
G eorge A lbe rt Schaefers, Ph.D., E ntom ology, 
G eneva3
G o ttfried  Schatz, Ph.D., B ioch e m is try3 
G len H arry S chm id t, Ph.D., A n im a l S c ience  
M ilton  Leonard Scott, Ph.D., A n im a l N u trition  
R obert Ram sey Seaney, Ph.D., C rop S cience 
and P lant B reed ing  
Shayle  R obert Searle , Ph.D., B io lo g ica l S ta tis tics  
Harry W ilbu r Seeley, Jr., Ph.D., M ic rob io lo g y  
John  G eorge Seeley, Ph.D., F lo ricu ltu re  
R obert S ands S ha llenberger, Ph.D., B iochem is try , 
Geneva
Nelson Jacob  S haulis , Ph.D., V iticu ltu re , Geneva 
R aym ond She ldrake, Jr., Ph.D., V egetab le  C rops 
Edwin S tan ley S hepardson, M.S.A., A g ricu ltu ra l 
Eng ineering , and Head o f the  D epartm ent 
A rden F rederick  Sherf, Ph.D., P lan t P atho logy 
W illiam  Franklin  S hipe, Jr., Ph.D., Food S cience 
D anie l Gene S is ler, Ph.D., A g ricu ltu ra l E conom ics 
Sam uel Thom as S lack, Ph.D., A n im a l S cience  
Edward H olm an Sm ith , Ph.D., E ntom ology, and 
Head o f the  D epartm ent 
R obert Sam uel Sm ith , Ph.D., Farm Finance 
S edgw ick  Eugene Sm ith, Ph.D., A n im a l S cience  
R obert M um ford  Sm ock, Ph.D., Pom ology 
R obert W ilbe r S pa ld ing , Ph.D., A n im a l S c ience 
Don F rederick  S p litts toesser, Ph.D., M ic rob io lo g y , 
Geneva
A drian  M orris  Srb, Ph.D., G enetics 
Bernard  Freeland S tanton, Ph.D., Farm 
M anagem ent, and Head of the  D epartm en t o f 
A g ricu ltu ra l E conom ics 
Keith  H artley S te inkraus, Ph.D., B acte rio logy, 
Geneva
Harry Theodore  S tinson, Jr., Ph.D., G enetics, 
and C ha irm an  in the  S ection  o f G enetics, 
D eve lopm ent and P hys io logy  
Earl Lew is Stone, Jr., Ph.D., C ha rles  Lathrop 
Pack P ro fessor o f Forest S oils 
R obert P rind le  Story, Ph.D., M arketing 
F rederick  H arry Stutz, Ph.D., H is to ry  o f E ducation
R obert Dean Sweet, Ph.D., V egetab le  C rops 
M ichae l Szko ln ik , Ph.D., P lan t P atho logy, 
Geneva
P h ilip  Taietz, Ph.D., Rural S o c io lo gy  
Em il F rederick  T aschenberg , Ph.D., Entom ology, 
G eneva
H aruo Tash iro , Ph.D., E n tom ology, Geneva 
H erbert D avid Thurston , Ph.D., P lan t P a tho logy 
F rederick  Kwai Tuck Tom , Ph.D., A g ricu ltu ra l 
E ducation
W illia m  G o o d rich  Tom ek, Ph.D., P rices 
G eorge W illiam  T rim berge r, Ph.D., An im a l 
S c ience
H aro ld  B radfo rd  Tukey, Jr., Ph.D ., O rnam enta l 
H orticu ltu re  
Low ell D ohner U hler, Ph.D., B io logy 
Je rom e Paul VanBuren, Ph.D., B iochem is try , 
Geneva
Paul John  VanDem ark, Ph.D., M ic ro b io lo g y  
Peter John VanSoest, Ph.D., A n im a l N u trition  
A ri van T ienhoven, Ph.D., A n im a l P hys io logy 
Lloyd Dale V anV leck , Ph.D., A n im a l S cience  
W illa rd  Jam es V isek, Ph.D., M .D., N u trition  and 
C om para tive  M etabo lism  
M o rrill Thayer V ittum , Ph.D., V egetab le  C rops, 
and Head of the  D epartm ent, Geneva 
B ruce W allace , Ph.D., G ene tics  
D ona ld  H oward W a llace , Ph.D., V egetab le  
C rops and P lan t B reed ing  
W illiam  B inn ing ton  W ard, M.S., C om m un ica tion  
A rts , E d ito r, C h ie f o f P ub lica tions  
H elen L uc ille  W ardeberg , Ph.D., E lem entary 
E ducation  and S uperv is ion , and C ha irm an  
of the  D epa rtm en t o f E ducation  
R oger D arling ton  Way, Ph.D., P om ology, Geneva 
D w igh t A lb e rt W ebster, Ph.D., F ishery B io logy  
G eorge Harvey W e lling ton , Ph.D., A n im a l S c ience  
M aurice  F itzw illiam  W elsh, Ph.D., P lan t P atho logy 
and B io logy, G eneva (v is it in g )
John  W ilcox , Ph.D., E ducation , and D irec to r of 
C orne ll Ins titu te  fo r C areer E ducation  
R obin M urphy W illiam s, Jr., Ph.D., S o c io lo gy  
Fred Everett W inch, Jr., M.F., N atura l R esources 
Carl Seym ore W inke lb lech , M.S., A g ricu ltu ra l 
E ng ineering  
Lem uel D. W righ t, Ph.D., N u trition  
M ad ison  Johns ton  W righ t, Ph.D., A g ronom y and 
Head of the  D epartm en t 
Frank W ilb u r Y oung, Ph.D., Rural S o c io lo gy  
R obert John  Y oung, Ph.D., A n im a l N utrition , and 
Head of the  D epartm en t o f P ou ltry  
S cience
M ilton  Z a itlin , Ph.D ., P lant P atho logy
Paul Joseph  Zw erm an, Ph.D ., S oil C onserva tion
Associate Professors
M arvin Israe l A d lem an, M .L.A., Landscape  
A rch itec tu re  
Kraig K. A d ler, Ph.D., B io logy  
R onald Eugene A nderson , Ph.D., P lan t B reed ing  
R ichard  W arren A rno ld , Ph.D., S oil S c ience  
John  Peleg B arlow , Ph.D., O ceanog raphy 
David M artin  Bates, Ph.D., Botany, and D irec to r 
o f the  L. H. B a iley  H ortorium
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A ndre  B ensadoun, Ph.D., A n im a l Physio logy 
A rth u r Lee Berkey, Ph.D., A g ricu ltu ra l E ducation  
R ichard  Dean B lack, Ph.D., A g ricu ltu ra l 
Eng ineering  
G eorge David B lanp ied , Ph.D., P om ology 
Caro lyn 0 . B oegly, M.S., C oopera tive  E ducation  
John Butts Bourke, Ph.D., C hem istry , Geneva 
M a lco lm  C orne lius  Bourne, Ph.D., Food Science, 
Geneva
W illiam  S iegm ond Bowers, Ph.D., Insect 
P hysio logy, Geneva 
W arren Forrest B rannon, Ph.D., A n im a l S c ience  
Robert W ebster B ratton, Ph.D., A n im a l S c ience  
B ill Burl B rodie , Ph.D., P lant N em ato logy 
Parian  Brown Brum sted, Ph.D., C onserva tion  
Paul A ndrew s Buck, Ph.D., Food S cience  
Harry W illiam  Burry, M.F., Forestry 
Joseph M ark Calvo, Ph.D., B iochem is try  
Je ffrey M artin  C am hi, Ph.D., B io logy  
Joseph  Kearns C am pbe ll, M.S., A g ricu ltu ra l 
E ng ineering  
George Lou is C asler, Ph.D., A g ricu ltu ra l 
Econom ics 
P ierre C lavel, Ph.D., Rural S oc io logy 
Royal D onald C olle , Ph.D., C om m un ica tion  Arts 
Jam es R obert Cooke, Ph.D., A g ricu ltu ra l 
E ng ineering
Carl Edward C oppock, Ph.D., A n im al S cience  
R obert H enry C raw ford , Ph.D., C om m un ica tion  
Arts
Leroy Lawrence Creasy, Ph.D., Pom ology 
Jam es Nelson C um m ins, Ph.D., Pom ology, 
Geneva
Otis Freem an C urtis, Jr., Ph.D., Pom ology, 
Geneva
A lexander C ochran Davis, Ph.D., Entom ology, 
Geneva
H o llis  Rexford Davis, M.S., A g ricu ltu ra l 
Eng ineering  
Russell C. Deckert, M.F., Forestry 
A lexander D ickson , Ph.D., Forestry 
M ichae l Hugh D ickson, Ph.D., V egetab le  C rops, 
Geneva
D esm ond D anie l Dolan, Ph.D., P lant In troduction , 
Geneva
D onald Leonard D ow ning, Ph.D., Food 
P rocessing , Geneva 
W illiam  Bryant Duke, Ph.D., C rop S cience 
Edward O scar Eaton, Ph.D., A g ricu ltu ra l 
Eng ineering  
Paul Robert Eberts, Ph.D., Rural S oc io logy  
Mrs. Joan Roos Egner, Ed.D., E ducationa l 
A dm in is tra tion  
G eorge C am pbe ll E ickwort, Ph.D., Insect 
M o rpho logy 
A lfred  W ard E ipper, Ph.D., F ishery B io logy  
Eugene C urtis  E rickson, Ph.D., Rural S oc io logy  
Paul P atrick Feeny, Ph.D., E ntom ology 
G era ld Ralph Fink, Ph.D., G enetics 
C harles C layton  F ischer, M.S., F lo ricu ltu re  
Raym ond Thom as Fox, Ph.D., F lo ricu ltu re  
D onald K. Freebairn , Ph.D., A g ricu ltu ra l 
E conom ics
Audrey Jane G ibson , Ph.D., M ic rob io lo g y
John  D an ie l G ilpa trick , Ph.D., P lan t Patho logy, 
Geneva
Carl Frank G ortz ig , M.S., F lo ricu ltu re  
David Leon Grunes, Ph.D ., S oil S c ience  
R ichard  W illia m  Guest, M.S., A g ricu ltu ra l 
Eng ineering  
Lonn ie  Ross H ackler, Ph.D., B iochem is try , 
Geneva
Em il Jost H aller, Ph.D., E ducationa l 
A dm in is tra tio n  
M artin  B ernard H arrison, Ph.D., P lan t P atho logy, 
Farm ingda le  
Denn is A ugust H artm an, Ph.D., A n im a l S c ience  
H aro ld  Franklin  H intz, Ph.D., A n im a l N u trition  
R. Kenneth H orst, Ph.D., P lant P a th o lo g y '
Geza H razdina, Ph.D., B iochem is try , G eneva3 
Jam es E. H unter, Ph.D., P lan t P a tho logy and 
Head o f the  D epartm ent, Geneva 
John W illia m  Ingram , Jr., Ph.D., Botany 
W ilm ot W hee le r Irish , M.S., A g ricu ltu ra l 
E ng ineering  
W illiam  Jam es Jew e ll, Ph.D., E nvironm enta l 
E ng ineering
D onald Leo Jewett, M.S., C oopera tive  Extension 
O rvis F ranklin  Johndrew , Jr., M.S., P ou ltry  
S cience
Edward D avis Jones, Ph.D., P lant P a tho logy 
R obert John  Kalter, Ph.D., Resource E conom ics  
E lizabeth  Beach K eller, Ph.D., B ioch e m is try  
W a lte r John Kender, Ph.D., Pom ology, and 
Head o f the  D epartm ent, Geneva 
A nw ar A hm ad Khan, Ph.D., Seed P hysio logy, 
Geneva
John Edward K inse lla , Ph.D., Food S cience  
John Paul K ram er, Ph.D., E ntom o logy 
Joe Kubofa, Ph.D., S oil S c ience 
R onald John Kuhr, Ph.D., Insect Tox ico logy, 
Geneva
R obert C onsay Lam b, Ph.D., Pom ology,
Geneva
R obert John  Lam bert, M.S., Freehand D raw ing 
Jam es Edward Law rence, M.S., C om m un ica tion  
Arts
Fred G eorge Lechner, D .Ed., A g ricu ltu ra l 
E ng ineering  
R ichard  A lliso n  Ledford, Ph.D., Food S c ience  
and D epartm en t Head 
A rth u r S tuart L ieberm an, M.S., F lo ricu ltu re  
Gene E lden Likens, Ph.D., Zoo logy 
Dean LeRoy L insco tt, Ph.D., F ie ld  C rops 
R obert Theodore  Lorenzen, M.S., A g ricu ltu ra l 
E ng ineering  
John  Edward Lowe, D.V.M., A n im a l S cience  
D avid C orb in  Lud ing ton , Ph.D., A g ricu ltu ra l 
E ng ineering  
Russell Earl M acD ona ld , Ph.D., B a c te rio lo gy  
Ross Joseph  M acIn tyre , Ph.D., G ene tics  
Fredric  A llen  Martz, Ph.D., D airy  S c ience  
Howard W. M ato tt, M.S., C oopera tive  Extension 
R ichard  E. M cCarty, Ph.D., B iochem is try  
G eorge W ilson  M cC onkie , Ph.D., P sycho logy 
and Educ. P sycho logy 
R ichard  Jerom e M cN eil, Ph.D., Natura l 
Resources
Peter Lee M ino tti, Ph.D., V egetab le  C rops
92 Faculty and Staff
Aaron Nathan M oen, Ph.D., W ild life  E co logy 
R obert G lenn Mower, Ph.D., O rnam ental 
H orticu ltu re  
Roger Paul Natzke, Ph.D., A n im a l S c ience 
A rth u r Leslie  Neal, Ph.D., B iochem is try  
Ralph Lou is O bendorf, Ph.D., F ie ld C rops 
S cience
Gene Herm an O berly, Ph.D., Pom ology
Ray Thurm ond O glesby, Ph.D., A q u a tic  S c iences
N duka O kafor, Ph.D., A gronom y (v is iting )
G era ld  W a lte r O lson, Ph.D., S oil S c ience 
D ona ld  Kenneth O urecky, Ph.D., Pom ology, 
Geneva
Jim  Lee Ozbun, Ph.D., V egetab le  C rops, and 
D epartm en t Head 
N athan H iram  Peck, Ph.D., V egetab le  C rops, 
Geneva
E llis  A nd ine  P ierce, Ph.D., A n im a l S cience  
Thom as Theoba ld  Polem an, Jr., Ph.D., 
In te rna tiona l Food E conom ics 
Loyd Earl Powell, Jr., Ph.D., Pom ology 
D onald Ray Price, Ph.D., A g ricu ltu ra l 
E ng ineering
E dgar M errow  R affensperger, Ph.D., E conom ic 
E ntom ology 
G era ld  Edwin R ehkugler, Ph.D., A g ricu ltu ra l 
E ng ineering  
W illiam  Shaw Reid, Ph.D., A gronom y 
R ichard  W arren R obinson, Ph.D., Vegetab le  
C rops, Geneva 
W ende ll Lee Roelofs, Ph.D., C hem istry , Geneva 
R ichard  B ruce Root, Ph.D., Insect Eco logy 
Sam uel W ayb righ t Sabin, Ph.D., A n im a l S cience 
Ethel W. Sam son, M.A., C ooperative  Extension 
Roger France S andsted, Ph.D., V egetab le  C rops 
Joseph  Lloyd Saunders, Ph.D., W oody 
O rnam enta ls  
R obert John  Scanne ll, M.L.A., Landscape 
A rch itec tu re  
Edward A rth u r S chano, M.S., A n im a l S cience 
Ernest F rederick  S chaufle r, M.S.A., O rnam ental 
H orticu ltu re
H erbert F rancis  Schryver, Ph.D., An im a l S c ience  
O tto E rnst S chu ltz , Ph.D., P lant P atho logy 
B ern ice  M argare t Scott, M.A., Rural S oc io logy  
Norm an Roy Scott, Ph.D., A g ricu ltu ra l 
E ng ineering  
Thom as W a lte r Scott, Ph.D., S oil S c ie n c e 1 
M aurie  Sem el, Ph.D., Entom ology, R iverhead 
S tanton S hannon, Ph.D., V egetab le  Crops, 
Geneva
John  W alte r S herbon, Ph.D., Food C hem istry  
W ayne A lfred  S inc la ir, Ph.D., P lant Patho logy 
Roger M organ Spansw ick, Ph.D., P lant 
P hysio logy
John  R ichard  Stam er, Ph.D., B acte rio logy, 
Geneva
V ic to r Russell S tephen, M.A., C om m un ica tion  
Arts
Peter Leo S teponkus, Ph.D., O rnam ental 
H orticu ltu re
Roger M organ S toew sand, Ph.D., Tox ico logy, 
Geneva
Jam es Ray S touffer, Ph.D., An im a l S cience 
P hy llis  E lo ise Stout, M.S., C ooperative  Extension
H aro ld  B arber Sweet, B.S., C oopera tive  Extension 
Jam es Leroy Tate, Jr., Ph.D., W ild life  
C onserva tion  
M aurice  Jesse Tauber, Ph.D., E ntom o logy 
G len Hanna Thacker, M.S., P ou ltry  S cience  
Tudo r Henry Thom as, Ph.D., P lan t P hysio logy 
D an ie l Q uale Thom pson , Ph.D., W ild life  
M anagem ent 
John Fanning Thom pson , Ph.D., Botany, A t large  
John P reston Tom kins, Ph.D., P om ology 
Leonard D anie l Topo lesk i, Ph.D., V egetab le  
C rops
Kenneth Tram m el, Ph.D., E n tom ology, Geneva 
Hugh Farrant T ravis, Ph.D., A n im a l S c ience  
C ha rles  H arrison  U hl, Ph.D., Botany 
B ruce Tabor W ilk ins , Ph.D., N atura l R esources 
C h ris to p h e r Foster W ilk inson , Ph.D., Insect 
T ox ico logy  
R obert E lzworth W ilk inson , Ph.D., P lant 
P a tho logy
C harles Edward W illiam son , Ph.D., P lant 
Patho logy, Fa rm ingda le  
Roger G rie rson  Y oung, Ph.D., Insect 
B iochem is try  
S tan ley A rno ld  Zah le r, Ph.D., M ic rob io lo g y  
R obert R. Za ll, Ph.D., Food S cience
Assistant Professors
G eorge Sam uel A baw i, Ph.D., P lan t P atho logy, 
Geneva
Terry  Edward Acree, Ph.D., B iochem is try , 
Geneva
Jam es R obert A is t, Ph.D., P lan t P atho logy 
H erbert S anders A ldw inck le , Ph.D., P lant 
P athology, Geneva 
Leon H. A llen , Jr., Ph.D., A gronom y 
Karen Arm s, Ph.D., N eu ro b io log y  and B ehavior 
P hil A lan  A rneson , Ph.D., P lant P atho logy 
R ichard  Edward A ustic , Ph.D., N u trition  
N joku Ekpe Awa, M.A., C om m un ica tion  Arts 
D avid Kurland B andler, M.P.S., Food S cience 
D avid G eorge Barton, Ph.D., A g ricu ltu ra l 
E conom ics
Jack  A lan  B arw ind, Ph.D., C om m un ica tion  A rts  
Steven V incen t Beer, Ph.D., P lan t P atho logy 
S tephen Earl B loom , Ph.D., C ytogene tics 
R ichard  Neal Boisvert, Ph.D., A g ricu ltu ra l 
E conom ics
P a trick  Ernest B recht, Ph.D., V egetab le  C rops 
G eorge John  B roadw e ll, Ph.D., C ooperative  
Extension 
Peter John  Bruns, Ph.D., G ene tics  
Peter Frans B russard , Ph.D., P opula tion  
E co logy
Lew is Duane C hapm an, Ph.D., A g ricu ltu ra l 
E conom ics
Jam es W. C onverse, Ph.D., Rural S oc io logy
E. W alte r C ow ard, Jr., Ph.D., Rural S oc io logy  
Peter John Davies, Ph.D., P lant P hysio logy 
Theron W insh ip  Downes, Ph.D., Food S cience  
John  M a lco lm  D uxbury, Ph.D., S oil O rgan ic  
C hem istry
C harles Joseph  Eckenrode, Ph.D., Insect 
Tox ico logy, Geneva
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Stuart J. Ede lste in , Ph.D., B ioch e m is try3 
D oyle A lden  E iler, Ph.D., A g ricu ltu ra l E conom ics 
D onald Carl E lfv ing, Ph.D., Pom ology 
R obert W esley Everett, Ph.D., An im a l S cience 
Gary W arren Fick, Ph.D., A gronom y 
Bart John Fiori, Ph.D., Entom ology, Geneva 
Dennis U. Fisher, Ph.D., A g ricu ltu ra l Econom ics 
Danny Gene Fox, Ph.D., A n im a l S c ience  and 
N utrition
R ichard  H enry Fox, Ph.D., S oil S c ience 
Joe D oug las Francis, Ph.D., Rural S oc io logy  
W illiam  Earl Fry, Ph.D., P lant Patho logy 
Joseph R. G en tili, Ph.D., A rch itec tu re  
Darrel Lane Good, Ph.D., A g ricu ltu ra l E conom ics 
G eorge Law rence Good, Ph.D., O rnam ental 
H orticu ltu re
Vernon Edward G racen, Jr., Ph.D., P lant B reeding 
D onald C. W. G raham , Ph.D., Food S c ience  
D ouglas A. Haith, Ph.D., A g ricu ltu ra l 
E ng ineering  and C iv il E ng ineering  
G ary Elvan Harm an, Ph.D., Seed M ic rob io logy , 
Geneva
Dalva Eugene H ed lund, Ph.D., O ccupa tiona l 
Psycho logy and G u idance  
Robert G ordon Helgesen, Ph.D., F lo ricu ltu re , 
Entom ology 
Lam artine Frain Hood, Ph.D., Food S cience 
W illiam  M ike H ow ell, Ph.D., Eco logy 
Lynne Howard Irw in, M.S., A g ricu ltu ra l 
Eng ineering  
John Edward Kaufm an, Ph.D., Turfg rass 
P hysio logy
John W illiam  Kelley, Ph.D., N atura l Resources 
H olim  K im , Ph.D., Journa lism  
Steven Jeffrey Klees, Ph.D., P o licy  S tud ies, 
Education
W arren W illa rd  Knapp, Ph.D., M e teoro logy 
Eddy Lora in  LaDue, Ph.D., Farm M anagem ent 
and P roduction  E conom ics 
Chang Yong Lee, Ph.D., Food Science, Geneva 
Dennis Ray L ifferth , Ph.D., A g ricu ltu ra l 
E conom ics
Jam es Thom as M adison, Ph.D., B iochem is try  
and M o lecu la r B io logy  
Harry Parks M app, Jr., Ph.D., A g ricu ltu ra l 
Econom ics 
Peter Law rence M arks, Ph.D., Eco logy 
Aaron Nathan M oen, Ph.D., W ild life  Eco logy 
John Keith Moffat, Ph.D., M o le cu la r B io logy  
Dan Emery M oore, Ph.D., Rural S oc io logy  
Kathryn M cD anie l M oore, Ph.D., G u idance  and 
Personnel A dm in is tra tio n  
T im othy D oug las M ount, Ph.D., A g ricu ltu ra l 
Econom ics 
John G era ld N ickum , Ph.D., Zoo logy 
D ouglas A lan Paine, Ph.D., A tm ospheric  
S ciences
M andayam  V eeram bhud i P arthasarathy, Ph.D., 
Botany
John Howard Peverly, Ph.D., E u troph ica tion  
Francis Lou is Pfleger, Ph.D., P lant Pathology, 
Geneva
Frank J. P olach, Ph.D., P lant Patho logy,
Geneva
George Jerem y Posner, Ph.D., Education
F rederick  Harvey Pough, Ph.D., H erpe to logy 
Jam es C la rence  Preston, Ed.D., C ooperative  
Extension
R ichard  Lou is Quaas, Ph.D., A n im a l Breed ing  
M. A nandha  Rao, Ph.D., Food S cience  
W illiam  H arvey R eissig, Ph.D., E ntom ology, 
Geneva
M ilo  Eugene R ichm ond, Ph.D., W ild life  
M anagem ent 
Gary Leroy Rum sey, Ph.D., N u trition  
Law rence Ira S lob in , Ph.D., Im m unochem is try  
N athan E lbert Sm ith , Ph.D., D airy  C attle  
D anie l Lester S o lom on, Ph.D., B iom etry 
Kenneth A rth u r S trike, Ph.D., P h ilosophy  o f 
Education
Fred N icho las  Swader, Ph.D., S oil S c ience 
Bert H arrison Sw ift, Ph.D., C ity  and R egional 
P lann ing
P h illip  S tan ley Tresch, M.S., Landscape 
A rch itec tu re  
Je rry  Kazum itsu  Uyem oto, Ph.D., P lant 
Patho logy, Geneva 
D arre ll R obert V anCam pen, Ph.D., A n im al 
N u trition
Hans D. VanEtten, Ph.D., P lant P atho logy 
R eg ina ld  H enry W alter, Ph.D., Food Science, 
Geneva
R obert M. W eaver, Ph.D., S oil S c ience  
Terry L. W eaver, Ph.D., M ic rob io lo g y  
C onstance  Louise W ood, Ph.D., S ta tis tics  
O lin  C urtis  Yoder, Ph.D., P lant P a tho logy 
W illiam  D urw ood Y oungs, Ph.D., F ishery S c ie n c e 1
Instructors
Alan H ale C ochrane, M .Sc., E ntom o logy 
Jam es R. G ilbe rt, Ph.D., W ild life  S c ience 
Jam es L. G reco, Ph.D., N eu ro b io log y  and 
B ehavior
Thom as L. H lavac, Ph.D., E ntom ology
Joel A. K azm ierski, D.A., B io logy
Gene Rene Reetz, Ph.D., N atura l Resources
Senior Extension Associates
W illa rd  Fox Croney, M.S., C oopera tive  
Extension
David W aldo Dik, M .Ed., C oopera tive  Extension 
C harles Frank Dvorak, Jr., M.S.
Russell C la ir H odnett, M.S.
John R ichard  Howe, M .B.A., C ooperative  
Extension
Ruth H odgson K lein , M.A., C onsum er E ducation , 
C oopera tive  Extension 
Lois Fish M cG urk, M.S., C oopera tive  Extension 
R hoda M ekeel, M.A., C oopera tive  Extension 
Roger G regg M urphy, Ph.D., M e tropo litan  
D irec to r, C ooperative  Extension 
Ernest F. Powers, B.A., C oopera tive  Extension 
D oug las R ob inson P ickett. M.S., C ooperative  
Extension
Larry Lee R honem us, M.S., C ooperative  
E xtension
A llyn  D ale Sm ith, M.S., C oopera tive  Extension
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Jam es S te rling  Spero, M.S., C ooperative  
Extension
John  Carl S te rling , M.A., C oopera tive  Extension 
Flarold Peter W arnock, M.P.A., C ooperative  
Extension
G eorge Z o n itch , M.S., C oopera tive  Extension
Senior Research Associates
Jam es W arren C aslick, Ph.D., Natura l Resources 
W illiam  Foster Dean, Jr., Ph.D., P ou ltry  S cience  
A m ira  Toppozada  E lde fraw i, Ph.D., N eu rob io logy 
John  Latim er Forney, Ph.D., D ire c to r o f F ie ld 
S tation, S hackle ton  Point 
A ndrew  L. G ranett, Ph.D., P lan t P atho logy 
Ernest E. Hardy, Ph.D., A g ricu ltu ra l P o licy  and 
E conom ic D eve lopm ent 
B ogum il W ito ld  H etnarsk i, Ph.D., N eu rob io logy  
and B ehavior 
W alte r H enricks Hodge, Ph.D., System atic  
Botany
H erbert W illiam  Israe l, Ph.D., S oil P hys io logy 
E lizabeth  M ay M cC lin tock , Ph.D., Botany 
A lbe rt Boyd Pack, Ph.D., M e teoro logy 
David B. Peakall, Ph.D., E co logy and System atics 
O scar H. Pearson, Ph.D., P lant B reed ing  and 
B iom etry
Tata B ala Surya Prakasam , Ph.D., A g ricu ltu ra l 
E ng ineering
P ieter A nne S ch ippe rs , Ph.D., V egetab le  C rops 
(Long Is land)
C arl Leo S cho fie ld , Ph.D., F ishery B io logy  
N ata lie  W h itfo rd  Uhl, Ph.D., L. H. Ba iley 
H ortorium
Ruth C unn iff Y oung, Ph.D., Rural S oc io logy 
Em eritus Professors
Jam es A lfred  Adam s, Ph.D., Entom ology, 
Geneva
Raym ond A lbrec tsen , M.S., A n im a l S cience  
R obert Jerem iah Am es, M.S., C om m un ica tion  
Arts
Sydney A rth u r A sde ll, Ph.D., A n im a l P hys io logy  
A lfred  W illiam s Avens, Ph.D., C hem istry,
Geneva
M aurice  C hester Bond, Ph.D., M arketing  
R ichard  B radfie ld , Ph.D., D.Sc., S oil T echno logy 
Jam es C heste r B radley, Ph.D., E ntom ology 
C la rence  G reen fie ld  B radt, B.S., An im a l 
H usbandry 
S tan ley J. B row ne ll, M.A., M.S., An im al 
H usbandry
Jam es D avid Burke, M.S.A., A n im al S cience 
W alte r H. B urkho lder, Ph.D., P lant P atho logy 
Ferd inand H inck ley  Butt, Ph.D., Insect 
M orpho logy
G eorge Sam uel Butts, B.S., Extension  Teach ing  
and In fo rm ation  
John  C arlton  Cain, Ph.D., Pom ology, Geneva
H. W ilm ot Carter, Ph.D., A n im a l S cience 
Paul Jones C hapm an, Ph.D., E ntom ology, 
Geneva
R andall K n ig h t Cole, Ph.D., Zoo logy 
R eg ina ld  C lifton  C o llison , M.S., Pom ology, 
Geneva
H aro ld  Joel C onn, Ph.D., B acte rio logy , G eneva 
John  Farnsworth C ornm an, Ph.D., O rnam enta l 
H orticu ltu re  
W illia m  F rancis  C ros ie r, Ph.D., Seed 
Investiga tions , Geneva 
Low ell C lem  C unn ingham , Ph.D., Farm 
M anagem ent 
Lou ise  Jane D an ie l, Ph.D., B ioch e m is try  
Ralph W illa rd  Dean, Ph.D., E n tom ology, Geneva 
H enry D ie trich , Ph.D ., Entom o logy 
A rth u r Edson D urfee, Ph.D., C oopera tive  
Extension
Elton Jam es Dyce, Ph.D., A p icu ltu re  
W illiam  R obert Eadie, Ph.D., Zo o lo g y  
John  Einset, Ph.D., Pom ology, Geneva 
Karl Herm an Fernow, Ph.D., P lan t P a tho logy 
Orva i C. French, M.E., A g ric u ltu ra l E ng ineering  
R ichard  Felix F ricke, B.S., E xtension Serv ice  
Anson W rig h t G ibson , M.S., P ersonnel 
A d m in is tra tio n  
C ed ric  Hay G uise, M.F., Forestry 
Jam es M orton  H am ilton , Ph.D., P lan t P athology, 
Geneva
W illiam  John  H am ilton , Jr., Ph.D ., Zoo logy 
D avid B irney Hand, Ph.D., B iochem is try , Geneva 
Leigh H. Harden, M.S., Personne l A d m in is tra tio n  
C liffo rd  Ram on H arring ton , M.A., C ooperative  
Extension
Van B reed Hart, Ph.D., Farm M anagem ent 
John  D anie l H artm an, Ph.D., V egetab le  C rops 
B arbour Lawson H erring ton , Ph.D., D airy 
C hem is try  
John  Parker H erte l, Ph.D., P ersonnel 
A d m in is tra tio n  
Gustave F rederick  Heuser, Ph.D., P ou ltry  
H usbandry
O live r H aro ld  H ew itt, Ph.D., W ild life  M anagem ent 
A lb e rt H oefer, B.S., Extension  S ervice 
M elvin  B. H offm an, Ph.D., P om ology 
R obert F rancis  H o lland , Ph.D., Food S cience  
Edwin Raym ond H oskins, Ph.D., E ducation  
Frank B onar Howe, M.S., S oil T echno logy 
G eorge Jam es H ucker, Ph.D., B acte rio logy , 
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